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. 1. SCOPE. 

a. This manual is published for the information and guidance of 
ordnance maintenance personnel. It contains detailed instructions 
for inspection, disassembly, assembly, maintenance, and repair of the 
Generating Unit M5 (including differences between M5 and M6), 
supplementary to those in the Field Manuals and Technical Manuals 
prepared for the using arms. Additional descriptive matter and illus- 
trations are included to aid in providing a complete working 
knowledge of the materiel. 



2. DIFFERENCES IN MANUFACTURE. 

a. These generating units have been assembled by different manu- 
facturers who have used standard parts made by still other manu- 
facturers. Working drawings have been furnished by the Ordnance 
Department. Similar parts will be found reasonably interchangeable 
regardless of where they are made. A metal plate is mounted on the 
instrument panel door of each unit, carrying the name of the manu- 
facturer or prime contractor responsible for the construction of that 
particular unit. If required to make a record of this, be sure to copy 
the name exactly as it appears, because firm names are sometimes 
similar. For example, Units M5 have been made by the Hobart 
Manufacturing Company and by the Hobart Brothers Company, 
two entirely unrelated companies, both in Troy, Ohio. 



3. DESCRIPTION AND CONSTRUCTION. 



a. General. This unit is a self-contained power plant consisting 
of three main units: gasoline engine, power generator, and switch- 
board. These units are mounted on a welded steel frame, which also 
serves as a skid when the unit is moved. The unit is completely en- 
closed by a sheet metal housing. The radiator end of the unit is con- 
sidered the front, and the main generator end, the rear. Right and 
left sides are determined from the rear, facing forward. Hinged hoods 
on the sides and a vertically hinged door on the rear of the housing 
give access to the engine, generator, and instrument panel. A sheet 
metal battery cover on the lower front part of the housing is easily 
removed for the purpose of servicing the battery (fig. 1). The canvas 
instruction book holder is on the inside of the instrument panel door 
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Figure 2 — Unit — Hoods Open — Left Rear View 
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Figure 3 — Uni* — Hoods Open — Right Rear View 
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(fig. 2). Four porter bar brackets are attached to the sides and ends 
of the unit. By inserting porter bars in the brackets six or eight men 
can carry the unit to any desired location (fig. 1). The gasoline tank 
is mounted on the inside of the housing, and the gasoline tank filler 
cap on the outer, right-hand side. The gasoline tank gage is on the 
left-hand side of the gasoline tank (fig. 1). A tool box, mounted on 
the generator, serves as a container for maintenance tools and spare 
parts (fig. 2). Spare cylinder head gaskets are carried under a steel 
plate bolted to the engine hood directly over the muffler (fig. 3). 

b. Engine. The 4-cylinder, 4-cycle, 11-horsepower (N.A.C.C.) 
gasoline engine is directly connected to the main generator by a 
resilient coupling. It is equipped with an electric starting motor, 
battery charging generator (fig. 2), oil bath air cleaner, oil filter, and 
gasoline strainer. Engine speeds are controlled by a mechanical 
governor (fig. 3). 

c. Main Generator. The main generator is an alternating-current 
generator of the revolving field type with separate excitation pro- 
vided from a direct-current generator mounted in the same housing 
and on the same shaft. At 1,200 revolutions per minute, it delivers 
3 KVA -13.9 amperes at 125 volts 3-phase. Adjustments on the 
change-over panel governor provide either 50-cycle or 60-cycle cur- 
rent (fig. 2). The Unit M6, serial numbers 377 to 726 inclusive, de- 
livers 2.5 KVA -20 amperes at 125 volts single-phase, or 3 KVA - 13.9 
amperes at l25 volts 3-phase. Units M6, serial numbers 1 to 266 and 
367 to 376 inclusive, deliver 2.5 KVA -20 amperes at 125 volts, 
single-phase only, but can be converted to deliver 3-phase current by 
making certain changes in wiring (par. 29). 

d. Instrument Panel. The instrument panel (figs. 2 and 65) at 
the rear of the unit is reached by opening the instrument panel door. 
Engine controls and indicators which are on the upper part of the 
instrument panel, consist of an oil pressure gage, starter switch, igni- 
tion toggle switch, choke control, and battery charging generator 
ammeter. Generator controls and indicators, on the lower part of the 
instrument panel are a 0 - to 150-volt alternating-current voltmeter; 
a 32 -ohm field rheostat (voltage control); an alternating-current 
0 - to 30-ampere ammeter; a 50-to-60-cycle frequency meter (cycle 
meter); a 2-pole main switch including circuit breaker, and three 
fuses. The dash lamp is at the top of the instrument panel and the 
trouble lamp socket at the bottom. 



4. DIFFERENCES BETWEEN UNIT M5 AND UNIT M6. 

a. Engine. The Units M5 and M6 are equipped with the same 
1 1-horsepower engine. On the Unit M6, the engine is equipped with 
an auxiliary governor (fig. 7). This accessory eliminates “surge” which 
is especially objectionable on single-phase operation. 
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Figure 4 — Unit M5 — Housing Removed — Left Front View 



b. Main Generator. Slightly larger pole pieces and laminations 
are provided in the main generator used on the Unit M6. Differences 
exist in the internal wiring of the generators (figs. 8, 9, and 10). 

c. Resistors, Capacitators, and Time Delay-relay. Five resistors, 
four of fixed capacity and one of variable capacity, and three capaci- 
tators are located above the main generator on the Unit M6 (fig. 5). 
A time delay-relay is located to the right of the main generator on 
the Unit M6 (fig. 7). None of these assemblies appear on the Unit 
M5. All are needed to provide the single-phase conversion on the 
Unit M6. 



d. Outlet Receptacle. All Units M5 have a 3-pole outlet re- 
ceptacle (fig. 6). All Units M6 have a 19-pole outlet receptacle 
(fig. 7). Units M6, serial numbers 377 to 726, inclusive, also have 
a 3-pole receptacle located on the rear of the unit. The 19-pole out- 
let receptacles are used for single-phase current and the 3-pole outlet 
receptacles are used for 3-phase current. 

e. Duplex Receptacle. Each generating unit is equipped with a 
duplex receptacle which serves as a means of securing current from 
the main generator to operate 110-volt lights and appliances. The 
receptacle is located under the tool box on the left-hand side of the 
Unit M5 and beneath the change-over panel on the right-hand side 
of the Unit M6. 
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RESISTOR, FIXED CAPACITY RESISTOR, VARIABLE CAPACITY 



CAPACITOR 



BOX, TOOL 



FUSE, CONDENSER 



PANEL, CONDENSER 



Figure 5 — Unit M6 — Housing Removed — Left Front View 



f. Frequency Meter. A 10-reed frequency meter is used on the 
Unit M5 (fig. 6). Range of the meter is from 48 to 52, and from 58 
• to 62 cycles. On the Unit M6, a 5-reed frequency meter is used, hav- 
ing a range of from 58 to 62 cycles (fig. 7). 

g. Tool Box. A rectangular, sheet metal tool box (fig. 4) is used 
on the Unit M5. An internal partition closes off a space for the 
change-over panel on the right-hand end. On the Unit M6, the tool 
box (fig. 5) is narrower and deeper. The compartment which houses 
the change-over panel is a separate box although it is welded to the 
same base. 



h. Frame. Frames on the Units M5 and M6 are identical except 
that Units M6, serial numbers 377 to 726 inclusive, have an extra 
outlet receptacle bracket welded to the frame side member and sod 
pan to carry the extra 3-pole outlet receptacle (fig. 6). 



i. Change-over Panel. Units M6, serial numbers 1 to 266 and 
367 to 376 inclusive, have an 8- by 3 3 /4-inch bakelite change-over 
panel with eight binding posts and three change-over bars. No ad- 
justment is possible on this model. Units M6, serial numbers 377 to 
726 inclusive, have an 8- by 5-inch bakelite change-over panel with 
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Figure 8 — Unit M5 — Wiring Diagram 
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Figure 9 — Unit M6 — Wiring Diagram — Single-phase 
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Fig ure 10 — Unit M6 — Wiring Diagram — Single and 3 -phase 
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12 binding posts and four change-over bars. Its function is to enable 
the operator to adjust the unit for single-phase or 3-phase work. 
All Units M5 are equipped with an 8- by 5 Vi-inch change-over panel 
equipped with 12 binding posts and 4 change-over bars. Its purpose 
is to enable the operator to adjust the unit for 50-cycle or 60-cycle 
work. On all models, the change-over panel is located within the tool 
box over the right-hand side of the generator. 

j. Alternating-Current Ammeter. Although they appear the same 
and have the same part numbers, the alternating-current ammeters 
of the Unit M5 (fig. 6) and the Unit M6 (fig. 7) are not interchange- 
able. Slight differences in the adjustment of the internal mechanism 
are made during manufacture. On the Unit M5, the 20 mark on the 
scale is adjusted to 21.5 amperes; the 10 mark is adjusted to 10.75 
amperes; and the 29 mark is adjusted to 31.20 amperes. On the Unit 
M6, the 20 mark on the scale is adjusted to 20.5 amperes; the 10 
mark is adjusted to 10.25 amperes; and the 29 mark is adjusted to 
29.75 amperes. 

k. Condenser Panel. A condenser panel is provided on all Units 
M6. It is located below the left-hand end of the tool box (fig. 5). On 
the panel is a condenser fuse (fig. 5). These parts are needed for 
single-phase work. They are not used on the Unit M5. 

l. Wiring. Differences exist in the wiring of the Unit M5, the 
single-phase Unit M6, and the single- and 3-phase Unit M6. Figure 
8 applies to all Units M5. Figure 9 applies to Units M6 with serial 
numbers from 1 to 266 and 367 to 376, inclusive. Figure 10 applies 
to Units M6 with serial numbers 377 to 726, inclusive. 
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SERVICE MAINTENANCE 

Paragraph 

Allocation of maintenance duties by echelons 5 

5. ALLOCATION OF MAINTENANCE DUTIES BY ECHELONS. 

a. Definitions. Echelons and words as used in this list of main- 
tenance allocations are defined as follows: 

Second Echelon: Line organization regiments, battalions, com- 

panies, detachments, and separate companies 
(first and second echelons). 

Third Echelon: Ordnance light maintenance companies, ord- 

nance medium maintenance companies, ord- 
nance divisional maintenance battalions, and 
post ordnance shops. 

Fourth Echelon: Ordnance heavy maintenance companies and 

service command shops. 

Fifth Echelon: Ordnance base regiments, ordnance bases, 

arsenals, and manufacturers’ plants. 

Service: Consists of servicing, cleaning, lubricating, 

(Including preven- tightening bolts and nuts, and making external 
tive maintenance) adjustments of subassemblies or assemblies 
(par. 23 a (1) and and controls. 



Consists of removing the part, subassembly or 
assembly from the vehicles and replacing it with 
a new or reconditioned or rebuilt part, subas- 
sembly or assembly, whichever the case may be. 

Consists of making repairs to, or replacement of 
the part, subassembly or assembly that can be 
accomplished without completely disassembling 
the subassembly or assemblies, and does not 
require heavy welding, or riveting, machining, 
fitting, and/or alining or balancing. 

Consists of completely reconditioning and re- 
placing in serviceable condition any unservice- 
able part, subassembly or assembly of the 
vehicle, including welding, riveting, machining, 
fitting, alining, balancing, assembling, and 
testing. 

15 



(2), AR 850-15 
(6 Oct 42) ) 

Replace: 

(par. 23 a (4), 
AR 850-15 
(6 Oct 42) ) 

Repair: 

(par. 23 a (3) 
and (5), in 
part, AR 850- 
15 (6 Oct 42) ) 

Rebuild: 

(par. 23 a (5), 
in part, and 
(6), AR 850-15 
(6 Oct 42) ) 
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b. Maintenance Allocations. 

ECHELONS 

ENGINE 2nd 3rd 4th 5th 

Camshaft — replace ' x 

Connecting rod bearings — adjust X 

Connecting rod bearings — replace x 

Connecting rods — replace x 

Crankshaft — grinding, polishing, straightening X 

Crankshaft main bearings — replace x 

Cylinder — boring, honing X 

Cylinder head — replace X 

Engine — rebuild x 

Engine — replace X 

Flywheel — replace X 

Manifolds — replace X 

Piston assembly — replace X 

Piston pins — fitting X 

Piston rings — fitting X 

Pistons — fitting X 

Timing gear cover — replace X 

Tune-up x 

Valve covers — replace x 

Valve guides — replace X 

Valve lifters and valve lifter guides — replace X 

Valve springs — replace x 

Valve tappets — adjustment X 

Valves — clean carbon, light grinding x 

Valves — replace X 

Valves — reface and reseat X 

COOLING SYSTEM 

Fan assembly — repair x 

Fan assembly — replace X 

Fan belt — adjust or replace X 

Fan bushing or bearings — replace x 

Hose or pipe — replace X 

Radiator— clean and flush X 

Radiator — repair X 

Radiator — replace X 

Thermostat — replace X 

Water pump — rebuild x 

Water pump — repair X 

Water pump — replace X 

OILING SYSTEM 

Oil filter — replace x 

Oil gage — replace X 
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ECHELONS 

OILING SYSTEM (Coat'd) 2nd 3rd 4th 5th 

Oil lines, external — clean or replace X 

Oil lines, internal — flushing x 

Oil lines, internal — repair or replace X 

Oil pan — replace X 

Oil pressure — adjustment X 

Oil pump — repair or replace x 

Oil strainer — clean or replace X 

FUEL SYSTEM 

Air cleaner — clean or replace X 

Carburetor — rebuild X 

Carburetor — repair X 

Carburetor — replace X 

Gasoline gage — repair X 

Gasoline gage — replace X 

Gasoline pipes and connections — repair or replace . . x 

Gasoline tank — repair X 

Governor — adjust x 

Governor — rebuild X 

Governor — replace x 



ELECTRICAL SYSTEM 

Ammeter — replace X 

Battery — rebuild x 

Battery — repair X 

Battery — replace, charge and service X 

Battery cables — replace X 

Breaker contacts — replace and adjust X 

Distributor — repair x 

Distributor — rebuild x 

Distributor — replace X 

Generator — repair X 

Generator — rebuild X 

Generator — replace X 

Generator regulator — adjust and repair x 

Generator regulator — rebuild x 

Generator regulator — replace X 

Ignition coil, condenser, and spark plugs — replace . . x 

Ignition harness — repair or replace wires X 

Ignition harness assembly — replace x 

Starting motor — rebuild x 

Starting motor — repair X 

Starting motor — replace x 

Starting motor spring (Bendix) — replace X 

Switch, ignition or lighting and starting — repair . . X 
Switch, ignition or lighting and starting — replace . . x 
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ECHELONS 

MAIN GENERATOR 2nd 3rd 4th 5th 

Bearing, ball, drive end — replace X 

Bearing, ball, exciter end — replace x 

Bracket assembly, exciter — repair or replace X 

Bracket, coupling, bearing — repair or replace X 

Brushes, commutator — replace x 

Brushes, slip ring — replace x 

Commutator — clean x 

Commutator — turn and undercut X 

Connections, electrical — tighten x 

Fan, rotor — repair or replace x 

Fittings, grease — repair or replace x 

Flange, driving — repair or replace x 

Housing, bell — replace X 

Pole piece, exciter — repair x 

Pole piece, exciter — replace x 

Ring, brush — repair or replace X 

Ring, slip — clean X 

Ring, slip — true-up X 

Rotor assembly — replace X 

Springs, brush — adjust x 

Springs, brush — replace x 

Windings, field, exciter — repair X 

Windings, field, exciter — replace X 

Windings, rotor assembly — repair or replace X 

Windings, stator assembly — repair or replace X 

INSTRUMENT PANEL 

Ammeter, a-c — repair X 

Ammeter, a-c — replace X 

Breaker, circuit, a-c — repair X 

Breaker, circuit, a-c — replace x 

Clips, fuse, a-c — replace x 

Control, voltage, a-c — repair X 

Control, voltage, a-c — replace x 

Fuses, line, a-c — replace x 

Meter, frequency — repair X 

Meter, frequency — replace X 

Terminal, wire — replace or tighten X 

Voltmeter, a-c — repair x 

Voltmeter, a-c — replace x 



CHANGE-OVER PANEL 



Connections, electrical — clean and tighten x 

Change-over bars — rearrange or replace x 
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ECHELONS 

WIRING 2nd 3rd 4th 5th 

Complete wiring — replace x 

Single wire — replace X 

MISCELLANEOUS 

Cleaning x 

Frame assembly — repair or replace X 

Housing assembly — repair or replace X 

Lubrication x 

Muffler and exhaust pipe — replace x 

Painting X 

Panel, instrument — repair x 

Panel, instrument — replace x 

Sheet metal — repair X 
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Section III 

TECHNICAL INSPECTION 



Description 6 

Inspection record 7 

Practical application 8 

6. DESCRIPTION. 



a. A technical inspection is a follow-up and a check on organization 
maintenance inspection and other maintenance functions. They de- 
termine whether the unit should be continued in service or withdrawn 
from operation for overhaul. These inspections are covered in para- 
graph 8. 

?. INSPECTION RECORD. 

a. A permanent record, listing any maintenance performed, should 
be kept of each inspection. A suitable inspection form, listing the 
points of inspection itemized in paragraph 8, can be prepared as a 
guide for maintenance personnel. Utility of the form will be increased 
if space is provided to record the date and remarks for each periodic 
inspection. 



8. PRACTICAL APPLICATION. 

a. Cooling System. 

( 1 ) Examine radiator and connections for signs of leakage, clog- 
ging or damage. 

(2) Inspect fan for looseness, and fan belt for tension. 

(3) Inspect water pump for cracks and leaks. 

b. Battery Charging Generator and Regulator. 

( 1 ) Examine pulley for looseness. 

(2) Check all electrical connections. 

(3) Make sure all mounting and fastening screws are tight. Ex- 
amine armature and brushes. 

(4) Check voltage and current output of generator under full load. 

(5) Inspect regulator contact points for burning and gap distance, 
and check tension of armature springs. 

(6) Examine battery charging generator regulator case for cracks. 

c. Ignition System. 

( 1 ) Inspect all wiring harness and terminals for damage, worn 
wiring, and loose connections. 
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(2) Examine and test ignition toggle switch. 

(3) Check distributor for loose mounting or loose connections. 
Remove cap and inspect for cracks and carbon marks. Inspect breaker 
points and spring, high-tension rotor, and metal inserts in cap for 
pitting and burning. Turn cam to check for evidence of wear, loose- 
ness, and breakage of weight springs. Check distributor points for 
pitting and broken spring. 

d. Starting Motor. 

(1) Examine all connections and terminals. 

(2) Inspect and test starting motor switch. 

(3) Inspect commutator for carbon marks, and brushes for wear. 
Inspect brush springs for tension. 

e. Engine. 

( 1 ) Check crankcase, block, head, and head gasket for cracks or 
leaks. See that all bolts are tight. 

(2) Remove cover and examine valve push rods and springs. 
Check the valve clearance. 

(3) Run engine and listen for slapping pistons, and knock in en- 
gine due to presence of carbon. 

(4) Check oil pressure. Loose engine bearings are one cause of 
low oil pressure. 

£. Fuel System. 

( 1 ) Examine gasoline tank for leaks or damage. 

(2) Examine carburetor and air cleaner. Inspect connections to 
governor and choke rod. Check tightness of all gasoline line con- 
nections. 



(3) Check gasoline gage. 

g. Lubrication System. 

(1) Check oil pressure at gage. 

(2) Check oil line connections and brackets for tightness. 

h. Main Generator. 

(1) Check all connections from generator to control instruments. 

(2) Start engine, put on full load, and check operation of gen- 
erator. 



(3) Inspect all brushes and brush holders. 

(4) Check tightness of engine to generator coupling stud nuts. 

(5) Check front and rear bearings for wear or looseness. 

(6) Check generator to frame bolts and nuts for tightness. 
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(1) Operate unit under full load and observe operation of all 
instruments. 
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(2) Check all connections to instruments on back of panel. 

(3) Check field rheostat (voltage control) by turning in each 
direction and checking rise and fall of voltage on voltmeter. 

(4) Operate alternating-current generator with an overload. Cir- 
cuit breaker should open. 
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9. FRAME, DESCRIPTION AND CONSTRUCTION. 

a. The frame is of welded steel construction and consists of two 
side members, three cross members, sod pan, and four brackets. The 
side members, in addition to acting as the main part of the frame, act 
as skids for transportation purposes. The cross members hold the side 
members in place and provide motor and generator mountings. The 
brackets, welded at the four corners of the unit, serve as supporting 
brackets for the radiator and the porter bar brackets. Eleven tapped 
brackets are welded to the sides and rear of the frame, and serve as 
attaching members for the sheet metal hood. A 1-piece sheet metal sod 
pan, securely welded to the side members, protects the unit at the 
bottom. 



10. FRAME SPECIFICATIONS. 



Make The Hobart Brothers Co. 

Type - Welded construction 

Material Steel 

Over-all length 53 in. 

Width 20V4 in. 



Distance from front of front brackets to rear of rear brackets. .47 in. 



Distance between centers of engine front mounting 

bracket holes 7 Va in. 

Distance between centers of engine rear mounting 

bracket holes 12 Vs in. 
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BRACKET— RIGHT FRONT 



SUPPORT, PORTER BAR 
BRACKET-RIGHT REAR ■ 



MEMBER, CROSS, FRAME SECOND 



BRACKET, 

GENERATOR 

RECEPTACLE 



MEMBER 



SIDE, FRAME 



SUPPORT, PORTER 
BAR BRACKET 
-LEFT REAR 

PAN, SOD 

MEMBER, CROSS, FRAME THIRD 



MEMBER, CROSS. FRAME FRONT 



, SUPPORT, PORTER BAR 
BRACKET -LEFT FRONT 



RA PD 44171 



Figure 11 — Frame Assembly 



Distance between centers of engine front and rear 

mounting holes 18 s /s in. 

Distance between centers of engine rear mounting holes and 

main generator mounting holes 10 Vs in. 

11. FRAME, INSPECTION AND REPAIR. 

a. Equipment. 

CHAIN (2) TAPE, steel 

JACK hydraulic (2) 

b. Procedure. 

( 1 ) Visually inspect all welded joints. If any of the welded joints 
are broken, reweld. 

(2) Check for cracked or bent cross members and supports. Weld 
minor cracks. Straighten bent cross members or supports (two hy- 
draulic jacks and two chains). 
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12. HOUSING, DESCRIPTION AND CONSTRUCTION. 

a. The entire unit is inclosed in a sheet metal housing. Two hoods 
provide access to the generator and to the engine. The hoods are 
hinged at the top and held in place by brackets at the ends of the 
hood hinge rod, and by latches at the bottom. A radiator shield on the 
front of the housing protects the radiator (fig. 1). On the rear is a 
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hinged instrument panel door which acts as a protection for the in- 
strument panel when the unit is not in operation (fig. 2). 

13. HOUSING SPECIFICATIONS. 



Make The Hobart Brothers Co. 

Type Sheet metal 

Construction Welded 



14. HOUSING REMOVAL, 
a. Equipment. 

GASOLINE, container 
SCREWDRIVER 
WRENCH, open-end, V 2 -in. 
WRENCH, open-end, % 6 -in. 



WRENCH, open-end, n/ 16 -in. 

( 2 ) 

WRENCH, pipe, adjustable, 
14-in. 



b. Procedure. 

(1) Remove radiator cap by hand (fig. 1). 

(2) Remove exhaust pipe (adjustable pipe wrench) (fig. 1). 

(3) Remove six screws and lock washers which secure battery 
cover to housing (screwdriver) (fig. 1). Lift battery cover from 
housing. 

(4) Lift right-hand engine hood. Lift out funnel and starting crank 
from inside right-hand side of engine compartment. 

(5) Close shut-off cock under gasoline tank. Disconnect gasoline 
line from gasoline strainer on carburetor (9j G -in. open-end wrench) 
(fig. 3). Drain gasoline from the tank into a suitable container. 

(6) Remove nuts, lock washers, and bolts which attach each of the 
four porter bar brackets to frame assembly (% 6 -in. open-end wrench) 
( n / 16 -in. open-end wrench). Lift off porter bar brackets (fig. 1). 

(7) Remove screws which secure sides and rear of housing to 
frame assembly (screwdriver) (fig. 1). 

(8) Remove screws and plain washers which secure the sheet 
metal apron (under the instrument panel) to the housing (screw- 
driver) (fig. 2). 

(9) Remove dash lamp bulb guard and bulb. 

(10) Lift housing assembly vertically (two men) until it is clear 
of radiator and instrument panel. Set housing on floor. 

(11) Lift felt pads from top of radiator and top of main generator. 



15. HOUSING INSPECTION. 

a. Inspect all sheet metal for dents and exterior damage. 
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b. Inspect all hood and door webbing to see that it is not broken 
or damaged. 
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BRACKET, GENERATOR HOOD 
HINGE ROD, REAR 



HOOD, 

GENERATOR 



SCREW, HOOD 
HINGE ROD BRACKET 
TO HOUSING 



Figure 13 — Removing Canopy Generator Hood 



c. Inspect hood latches for broken springs and looseness. 

d. Inspect gasoline tank for leaks and rust particles. 

e. Inspect all rivets which hold handles catches, webbing, hinges, 
and hinge rod brackets to be sure that all are tight. 

f. Inspect gasoline tank shut-off cock and gasoline line for dis- 
coloration which indicates leakage. 



16. HOUSING DISASSEMBLY. 

a. Equipment. 

SCREWDRIVER WRENCH, socket-head set- 

WRENCH, open-end, V 2 -in. screw, Vs in. 

b. Procedure. 

(1) Remove Doors. * 

SCREWDRIVER 



(a) Remove nuts, lock washers, and screws which secure generator 
hood hinge rod rear bracket to housing assembly (screwdriver) 
(fig. 13). Lift generator hood from housing. 

(b) Remove nuts, lock washers, and screws which hold engine 
hood rear hinge rod bracket to housing assembly (screwdriver). Lift 
engine hood from housing assembly. 
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mechanism, gasoline tank gage glass 




NUT, GASOLINE I 

CAP, FILLER, GASOLINE TANK TANK, GASOLINE TANK TO HOUSING HOUSING 

■A PD till* 

Figure 14 — Removing Gasoline Gage 

(2) Remove Gasoline Gage. 

(a) Unscrew gasoline tank gage cover by hand (fig. 14). 

(b) Lift off the cover, two gaskets, and glass (fig. 14). 

( c ) Lift gasoline tank gage mechanism from gasoline tank (fig. 14). 

(3) Remove Gasoline Tank Filler Cap Assembly. 

WRENCH, socket-head setscrew, Vs -in. 

(a) Lift cap and loosen setscrews on inside cap ( Vs-in. socket-head 
setscrew wrench) (fig. 15). 

(b) Turn the gasoline tank filler cap assembly one-half turn and 
lift from tank (fig. 16). 

(c) Remove the gasoline tank filler cap gasket (fig. 16). 



(4) Remove Gasoline Tank. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

(a) Remove nuts, lock washers, and screws which attach gasoline 
tank to sides of housing (screwdriver) (fig. 14). 

(b) Drop gasoline tank down and remove from housing assembly. 
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SCREW, SET, ALLEN WRENCH, ALLEN, '/»" RA PD 43913 

Figure 15 — Removing Gasoline Tank Filler Cap Assembly 



(c) Remove the gasoline line from the gasoline shut-off cock, and 
the gasoline shut-off cock from gasoline tank ( y 2 -in. open-end 
wrench). 



17. HOUSING, MAINTENANCE AND REPAIR, 
a. Equipment. 

FILE SOLDERING EQUIPMENT 

HAMMER SOLVENT, dry-cleaning 

PAINT TOOL, sheet metal bumping 

REMOVER, paint WELDING EQUIPMENT 



b. Procedure. 

( 1 ) If it is necessary to repaint the housing, remove all paint with 
REMOVER, paint and varnish and clean surfaces with SOLVENT, 
dry-cleaning. Bump out all dents in sheet metal (sheet metal bump- 
ing tool). In places hard to reach on the inside of sheet metal parts, 
fill dents with solder (soldering equipment). File solder flush with 
metal surface; clean and paint. 
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(2) Remove all worn or torn webbing, and replace with new, 
securely riveting it to housing (hammer). 
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COVER, GASOLINE TANK GAGE 



GASKET, GASOLINE TANK GAGE (UPPER) 



SCREW, GASOLINE TANK GLASS, GASOLINE TANK GAGE 
FILLER CAP GASKET 



GASKET, GASOLINE 
TANK FILLER CAP 





GASKET, GASOLINE 
TANK GAGE (LOWER) - 





TANK, 

GASOLINE 



SCREW, SET- 



GASKET, GASOLINE 
TANK FILLEI 
TO TANK 



TANK (FELT- LARGE) 



PAD, GASOLINE TANK 
(FELT— SMALL) 



CAP, FILLER, GASOLINE 
TANK ASSEMBLY 



MECHANISM, GASOLINE 
TANK GAGE 



LINE, FEED, GAS 



COCK, SHUT-OFF, GASOLINE TANK 



GASOLINE 



RA PD 44054 
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Figure 16 — Gasoline Tank Assembly — Exploded View 
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(3) Replace all broken hood and door catches, handles, hinges, etc. 
Rivet them securely in place. 

(4) Weld all broken joints (welding equipment). 



18. HOUSING ASSEMBLY. 

a. Equipment. 

SCREWDRIVER WRENCH, socket-head set- 

WRENCH, open-end, % c -in. screw, Vs-in. 

b. Procedure. 

(1) Assemble gasoline tank shut-off cock to gasoline tank ( 5 }j 6 -in. 
open-end wrench). 

(2) Place gasoline tank in position and secure in place with four 
bolts, lock washers, and nuts (screwdriver) (fig. 14). 

(3) Place gasoline tank gage mechanism in position in tank. In- 
stall gasket, glass, and another gasket in gage cover, and screw cover 
to tank (fig. 16). 

(4) Assemble gasoline tank filler cap and screen to gasoline tank, 
and lock in place with two setscrews ( Vs -in. socket-head setscrew 
wrench) (fig. 15). 

(5) Assemble the gasoline line to the shut-off cock (^ 1(i -in. open- 
end wrench). 

(6) Assemble generator hood to hinge rod front bracket, and 
secure the hinge rod rear bracket to hood with screws, lock washers, 
and nuts (screwdriver) (fig. 13). 

(7) Assemble engine hood to hinge rod front bracket, and install 
hinge rod-rear bracket with screws, lock washers, and nuts (screw- 
driver) (fig. 13). 

(8) Fasten hoods to housing by means of hood latches (fig. 1). 



19. HOUSING INSTALLATION, 
a. Equipment. 

SCREWDRIVER WRENCH, open-end, n/ l6 -in. 

WRENCH, open-end, 9j G -in. WRENCH, Stillson, 14-in. 



b. Procedure. 

( 1 ) Install housing assembly on unit by lowering it straight down 
over the radiator and instrument panel (two men) (fig. 1). 



(2) Replace dash lamp bulb and guard (fig. 2). 

(3) Install sheet metal apron under switchboard panel with three 
screws and plain washers (screwdriver) (fig. 2). 
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(4) Attach bottom of housing to frame (screwdriver) (fig. 1). 
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(5) Attach four porter bar brackets, one to each end of housing 
(%e- and H ^-in. open-end wrenches). 

(6) Connect gasoline line to gasoline strainer at the carburetor 
( 9 / 16 -in. open-end wrench) (fig. 3). 

(7) Place funnel in position under engine hood and place starting 
crank in its position under engine. 

(8) Assemble battery cover to front of housing (screwdriver) 

(fig- 1)- 

(9) Assemble exhaust pipe to muffler (Stillson wrench) (fig. 3). 
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20. DESCRIPTION AND CONSTRUCTION. 

a. The main generator consists of two generators mounted on the 
same shaft in the same housing between one set of bearings. The 
smaller of the two generators is a direct-current stationary field type 
generator. Its function is to furnish excitation (direct current) for 
field windings of the other generator. The other generator is an alter- 
nating-current revolving field type generator. Its function is to deliver 
the electrical output of the unit. 

b. On the Unit M5, the generator is a 3-phase, 3 KVA, alternating- 
current generator. It produces 60 cycles, 125 volts at 1,200 revolutions 
per minute or 50 cycles, 130 volts at 1,000 revolutions per minute. 

c. On the Unit M6, serial numbers 377 to 726, the generator can 
be adjusted to deliver either a single- or 3-phase output. As a single- 
phase generator, it delivers 2.5 KVA, 20 amperes, 60 cycles, 125 
volts at 1,200 revolutions per minute. As a 3-phase generator it de- 
livers 3 KVA, 13.9 amperes, 60 cycles, 125 volts at 1,200 revolutions 
per minute. Units M6 bearing serial numbers 1 to 266, inclusive, and 
367 to 376, inclusive, deliver only single-phase current. 

d. The field system for the exciter is built in the exciter bearing 
bracket of the main generator (fig. 17). 

e. Brush holders for exciter commutator and slip rings are of the 
radial box type. They are easily reached by removing brush cover 
immediately under instrument panel (fig. 17). 



f. Two ball bearings support the armature shaft. Two screw type 
grease cups are provided for bearing lubrication. 



g. A large fan is mounted on the end of the armature, toward the 
engine. It cools the generator by drawing air through the housing 
and from around all windings. 
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PANEL, INSTRUMENT 



COVER, 



GENERATOR, MAIN BRACKET, EXCITER BEARING RA t 

Figure 17 — Main Generator and Instrument Panel 



21. SPECIFICATIONS, 
a. Output (M5). 

Volt 125 at 1,200 rpm 

130 at 1,000 rpm 

Phase 3 

Cycle 60 at 1,200 rpm 

50 at 1,000 rpm 

KVA 3 

Lagging power factor 0.8 

Deviation limit of generator wave form 6 percent 



b. Output (M6). 

Volt 

Phase 

Cycle 

KVA (single-phase) 
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125 at 1,200 rpm 

1 or 3 

60 at 1,200 rpm 

2.5 
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TO "C" TERMINAL ON TO "1C" 

CHANGE-OVER PANEL TERMINAL ON CHANGE-OVER 




Figure 18 — Unit MS — Diagram of Generator Wiring 



KVA (three-phase) 3 

c. Operation Limits. 

Maximum deviation of generator wave form 6 percent 

Maximum temperature rise, full load 40 C 

Maximum temperature rise, 125 percent full load 55 C 



Maximum voltage regulation at 0.8 lagging power factor. 16 percent 
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d. Construction. 

Coils, type Form-wound 

Coils, features Impregnated and baked 

Rotor, type Balanced 

Brush holders, type Adjustable spring tension 

Brushes, material Carbon 

Slip rings, material Copper 

Commutator, material Copper 

Field coils, number of (alternating-current) 6 
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TO "5" TERMINAL ON CHANGE-OVER PANEL 




Figure 19 — Single-Phase Unit M6 — Diagram of 
Generator Wiring 



Field coils, type (alternating current) Revolving 

Field coil, features Removable and interchangeable 

Bearings, number of 2 

Bearings, make New Departure 

Bearings, type “X” 

Bearings, model WC-8507 

Lubrication Screw type grease cup for each bearing 



22. TROUBLE SHOOTING, 
a. Equipment. 
AMMETER 
BATTERY 
LAMP, test 

LAMP, trouble, 110-volt 



OHMMETERS 
PROBE (2) 
VOLTMETER 
WIRE, electric 



b. Procedure. 



( 1 ) General. Three things can go wrong with the coils and leads 
of a generator. These are an open circuit, short circuit, and a ground. 
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Figure 20 — Single and 3-Phase Unit M6 — Diagram of 

Generator Wiring 



(a) Open Circuit. An open circuit is caused by a break in a wire 
or by an opening of a connection between two wires. This breaks the 
circuit because the current has no path to follow. 

(b) Short Circuit. A short circuit is caused by lack of insulation 
on two touching wires. This enables the current to take a “short cut” 
instead of traversing the route it is supposed to follow. 

(c) Ground. A ground is caused by lack of insulation on a wire or 
coil at point of contact with the framework of the generator. This 
allows the current to flow into the framework instead of following 
its proper course. 



(2) Construction of Test Lamp. 

BATTERY WIRE, portable, lamp 

PROBE (2) 

Construct a test lamp by connecting in series a probe, a battery, a 
lamp bulb, and another probe. Test operation of the test lamp by 
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touching the points of the two probes together. The bulb should 
light. 

(3) Checking for an Open Circuit. 

LAMP, test 

(a) Hold the point of one probe of a test lamp against the bare 
wire at one end of the coil or wire being tested. 

(b) Place the point of the other probe against the bare wire at 
the other end of the coil or wire being tested. 

(c) If the test lamp lights, a continuous circuit is indicated. If the 
test lamp fails to light, an open circuit exists in the coil or wire being 
tested. 

(4) Checking for a Short Circuit. 

Location of short circuits is more difficult than finding open circuits. 
No specific directions which will apply to all cases can be given. In 
general, loss of generator output and presence of excessive heat indi- 
cate a short circuit. 



(5) Checking for a Ground. 

LAMP, test 

(a) Hold one probe of a test lamp against a bare lead to the coil 
or wire being tested. 

(b) Touch other probe of test lamp against the frame of the gen- 
erator. 



(c) If the test lamp lights, a ground is present. If the lamp fails to 
light, absence of ground is indicated. 

(6) Locating the Cause of Main Generator Failure. 

(a) Symptom — No Amperes at Rated Voltage Unit M5. 

LAMP, test 

1. Test fuses with test lamp. Replace fuse if lamp fails to light. 

2. Turn on circuit breaker. Test for open circuit (test lamp) from 
top clip of fuse “A” on instrument panel to “A” socket of outlet re- 
ceptacle (fig. 21). Repeat test from top clip of fuse “B” on instrument 
panel to “B” socket of receptacle. Repeat test from top clip of fuse 
“C” to “C” socket of receptacle. Repair or replace wiring of any circuit 
on which test lamp fails to light. 

3. If steps 1 and 2 above reveal no open circuits, an open circuit 
is indicated in the wires or in the motor of the appliance receiving 
power from the unit. 

(b) Single- and 3-phase Unit M6. 

LAMP, test 



If the unit is on 3-phase operation, the test is identical with step 
(a) above. If the unit is on single-phase operation, turn on the circuit 
breaker. Test for open circuit (test lamp) from top clip of fuse 
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RECEPTACLE, OUTLET 



PROBE, TEST LAMP 



BREAKER, CIRCUIT 



RA PD 4412« 

Figure 21 — Testing "A” Circuit for Open Circuit 



“A” on instrument panel to sockets 1, 2, 4, 9, 14, and 17 of the 19- 
pole outlet receptacle. Repeat the test from top clip of fuse “C” 
to sockets 10, 11, 12, 13, 16, and 19 of the 19-pole outlet receptacle. 
Repair or replace wiring of any circuit on which test lamp fails to 
light. 

(c) Single-phase Unit M6. 

LAMP, test 



Turn on the circuit breaker. Test for open circuit (test lamp) from 
top clip of fuse “4” to sockets 1, 2, 4, 9, 14, and 17 of the 19-pole 
outlet receptacle. Repeat the test from top clip of fuse “5A” to 
sockets 10, 11, 12, 13, 16, and 19 of the 19-pole outlet receptacle. 
Repair or replace wiring of any circuit on which test lamp fails to 
light. 
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(d) Symptom — Excessive Amperes at Rated Voltage. 

AMMETER LAMP, test 

NOTE: This condition arises only in 3-phase generators. There- 
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fore, the following steps apply whether the generator is a Unit M5 
or a Unit M6 adjusted for 3-phase operation. 

1. Inspect change-over panel (fig. 8) to be sure it is properly con- 
nected. 

2. Test fuse “B” with a test lamp (step h (3) above). Replace 
fuse if test lamp fails to light. 

3. Turn on circuit breaker. Test for open circuit (test lamp) from 
“B” terminal of change-over panel to bottom clip of fuse “B.” Repeat 
test from top clip of fuse “B” to outlet receptacle socket “B.” If open 
circuit is found, repair or replace faulty wiring or switch. 

4. Test ammeter by disconnecting it and substituting an ammeter 
known to be good. Replace equipment ammeter if it does not read 
same as test ammeter. 



5. If the trouble is not located and corrected in steps 1 through 
4 above, an unbalanced load is probable. Check external wiring to 
unit for open circuit or poor connection in wire from socket “B” of 
outlet receptacle. 

( e ) Symptom — Insufficient Amperes at Rated Voltage. 

LAMP, test 

1. Inspect change-over panel to be sure it is properly connected 
(fig. 8). 

2. If change-pver panel connections are correct, an unbalanced load 
on generator is indicated. Test external wiring to unit for open or 
short circuits or poor connections (test lamp). 

(t) No Amperes and No Voltage, Unit M5, and Single - and 3- 
phase Unit M6. 

LAMP, test PROBE (2) 

LAMP, trouble, 110- volt 

1. Start engine and turn on main switch. 



2. Using a standard 110-volt trouble lamp, apply the probes at 
terminals “RA” and “RB” of change-over panel. Repeat test from 
terminals “RA” and “RC.” Repeat test from terminals “RB” and “RC.” 
Stop engine. To make this test on the single-phase Unit M6, apply 
the probes at “R4” and “R5” terminals of the change-over panel. 
Repeat test from terminals “R5” and “R5A.” Stop engine. 

3. If trouble lamp lights on all three tests, the generator is func- 
tioning. Proceed with steps 4 through 6 below. If trouble lamp fails 
to light on any two of the above tests, an open circuit in the stator 
or leads from stator is indicated. Disassemble generator and repair 
or replace stator. If trouble lamp fails to light on all three tests, pro- 
ceed with steps 7 through 11 below. 

4. This step applies to M5 and M6, single-phase only. For Unit 
M5 test for open circuit (test lamp) from change-over panel terminal 
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“RA” to bottom clip of fuse “A” on instrument panel. Repeat test 
from “RB” to bottom clip of fuse “B.” Repeat test from “RC” to 
bottom clip of fuse “C.” Repair or replace any wire having an open 
circuit. For Unit M6, test from terminal “RA” to bottom clip of fuse 
“4” on instrument panel. Repeat test from “RB” to bottom clip of 
fuse “5.” Repeat test from “R5A” to bottom clip of fuse “5A.” Repair 
or replace any fuse having an open circuit. 

5. Test fuses with test lamp. Replace if burned out. 



6. With circuit breaker on, check for open circuit from top clip 
of fuse “A” to socket “A” of outlet receptacle. Repeat test from “B” 
to “B” and from “C” to “C”. Failure of test lamp to light indicates 
an open circuit or defective circuit breaker. Repair or replace defec- 
tive parts. If the unit being tested is a single- and 3-phase Unit M6 
on three-phase operation, the above steps apply. If the unit is on 
single-phase operation, turn on the circuit breaker. Test for an open 
circuit (test lamp) from top clip of fuse “A” to sockets 1, 2, 4, 9, 14, 
and 17 of the 19-pole outlet receptacle. Repeat the test from top clip 
of fuse “C” to sockets 10, 11, 12, 13, 16, and 19 of the 19-pole outlet 
receptacle. Repair or replace defective wiring. If the unit being tested 
is a single-phase Unit M6, turn on the circuit breaker. Test for open 
circuit (test lamp) from top clip of fuse “4” to sockets 1, 2, 4, 9, 14, 
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and 17 of the 19-pole outlet receptacle. Repeat the test from top 
clip of fuse “5A” to sockets 10, 11, 12, 13, 16, and 19 of the 19-pole 
outlet receptacle. Repair or replace defective wiring. 

7. Remove the change-over bars on the change-over panel. If the 
generator is used to generate a 60-cycle current test for an open cir- 
cuit between change-over panel terminals “A” and “B,” “A” and “C,” 
and “B” and “C” (test lamp). Failure of the test lamp to light on 
one or more of the tests indicates an open circuit in the stator or in 
the leads from the stator to change-over panel. Disassemble generator 
and replace or repair stator. If the generator is used to generate a 
50-cycle current, make the above tests between change-over panel 
terminals “1A” and “IB,” “1A” and “1C,” and “IB and “1C.” To 
test single- and 3-phase Unit M6, remove the fuses from the clips 
on the switchboard panel. Test for an open circuit between the bottom 
clips of fuses “A” and “B,” “A” and “C,” and “B” and “C” (test lamp). 
Failure of the lamp to light on any of the tests indicates an open 
circuit in the stator or in the leads from the stator to the fuse clips. 
Disassemble generator and repair or replace stator. To test the single- 
phase Unit M6, remove the change-over bars from the change-over 
panel. Test for an open circuit (test lamp) between the change-over 
panel terminals “4” and “5,” “4” and “5A,” and between “5” and “5A.” 
Failure of the lamp to light on any test indicates an open circuit in 
the stator or in the leads from the stator. Disassemble generator, and 
repair or replace stator. 

8 . If step 7 above reveals no open circuit, remove the brush cover 
(fig. 22). Lift the four slip ring brushes (narrow) in their holders 
so that none make contact with either slip ring. Test for open circuit 
between the two slip rings (test lamp) (step b (3) above). If test 
lamp fails to light, an open circuit in the revolving field or leads is 
indicated. Disassemble generator, and repair or replace defective coil 
or lead. 



9. When testing the Unit M5, if step 8 above reveals no open 
circuit, determine whether exciter is generating current by starting 
engine and applying a direct-current voltmeter between any two 
adjacent exciter brush holders (fig. 23). During this test, set field 
rheostat (voltage control) at maximum increase (i.e., turn voltage 
control knob clockwise as far as it will go). At least 56 volts should 
be indicated. If no voltage is shown, connect change-over bar on 
change-over panel between terminals “1” and “2.” Repeat test for 
voltage. If this step produces voltage, replace resistor back of change- 
over panel between terminals “1” and “2.” If correct voltage is present, 
check wire from commutator brush to slip ring brush for open circuit 
or poor connection. Check wire from top slip ring brush to field 
rheostat (voltage control) for open circuit or poor connection. Repair 
or replace defective wires. NOTE: Burned insulation on these two 
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HOLDER, EXCITER BRUSH 




VOLTMETER, DIRECT CURRENT RA PD 44132 

Figure 23 — Testing Exciter Voltage Output 



wires indicates a short circuit in the revolving field circuit. If field is 
short-circuited, disassemble generator and repair or replace defective 
parts. This test is the same for the single-phase Unit M6, except that 
the change-over bar is connected between change-over panel terminals 
“2” and “3” instead of “1” and “2.” If it is necessary to replace re- 
sistor, it is connected on rear of change-over panel between terminals 
“2” and “3.” This test of the single- and 3-phase Unit M6 is the same 
as that outlined for the Unit M5, except that instead of connecting 
a change-over bar between change-over panel terminals “1” and “2,” 
a wire jumper is connected across the resistor in the exciter field 
circuit. 



JO. If step 9 above shows exciter generating no voltage, examine 
commutator brushes to see if they are stuck in holders, broken, or 
worn. Replace if broken or worn. Examine brush holder springs to 
see that brushes are under tension and against commutator. Replace 
weak or broken springs. If brushes are operating satisfactorily, test 
for open circuit from top right-hand exciter brush to terminal “2” on 
change-over panel. Open circuit here indicates poor field connection 
on this brush hofder or an open exciter field circuit. Disassemble 
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generator and repair or replace open exciter field coils. Check for 
open circuit from terminal “2” on change-over panel to middle ter- 
minal on field rheostat (voltage control). Replace wire if open or 
repair connections. Check for open circuit from top to middle terminal 
of field rheostat (voltage control) with field rheostat turned to ex- 
treme clockwise position. Replace field rheostat if open circuit is 
indicated. Test for open circuit from top terminal of field rheostat 
(voltage control) to bottom right-hand commutator brush holder. 
Repair or replace wire if open. If above procedure reveals no fault, 
a defective exciter armature is probable. Disassemble generator and 
repair or replace exciter armature. 

11. If step 9 above shows exciter generating voltage, but less than 
56 volts, follow the procedure outlined in step 10 above. Look espe- 
cially for a high resistance or loose connection, faulty resistor, faulty 
field rheostat (voltage control), short circuit in exciter field coil, or a 
faulty armature. If armature is faulty, it will probably show signs 
of heat. 

(7) Trouble Shooting Chart. Possible malfunctions, possible 
causes, and remedies pertaining to main generator and exciter are: 



(a) Arcing at Brushes of Exciter. 
Possible Cause 
Dirt on commutator. 

Worn brushes. 



Brushes stuck in holders. 



Open circuit in armature coil in 
exciter. 

Open circuit in main generator 
lead to field rheostat. 



Possible Remedy 

Clean commutator. 

Replace brushes (par. 24 b 

( 10 )). 

Remove, clean, and install brush 
holder and brush (pars. 24 b 
(9) and (10) and 27 b (1) 
through (4) ). 

Replace armature (par. 24). 
Solder lead (par. 26 b (1) (b) 

i). 



(b) Fails to Generate Rated Amperes. 



Unbalanced load on lines. 
Defective wiring in circuit. 

Bars on change-over panel con- 
nected incorrectly. 

Field rheostat incorrectly ad- 
justed. 

Dirt on exciter commutator. 
Worn brushes on exciter. 
Defective rotor. 



(par. 



Balance load on lines. 

Replace or repair wiring 
24). 

Connect change-over panel bars 
correctly (par. 29 b (1) and 
( 2 ) )• 

Adjust field rheostat correctly. 

Clean exciter commutator. 
Replace exciter brushes. 

Replace rotor (par. 24 a through 
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Potsibl* Cant* Possible Remedy 

Short circuit in revolving field Replace revolving field coil (par. 

coil. 24 a through b (7) ). 

Open circuit in revolving field Replace revolving field coil (par. 

coil. 24 a through b (7) ). 

Grounded revolving field coil. Replace revolving field coil (par. 

24 a through b (7) ). 

Open circuit in field coil lead. Solder field coil lead (par. 26 b 

( 1 ) ( a ) 1). 

Short circuit in field coil lead. Replace field coil lead (par. 26 b 

(1) (a) 3). 

Fuse burned out. Replace burned out fuse. 

No load on generator. Put load on generator. 

Defective ammeter. Replace ammeter (par. 36). 

(c) Fails to Operate at Proper Frequency. 

Bars on change-over panel con- Connect change-over panel bars 
nected incorrectly. correctly (par. 29 b (1) and 

( 2 ) ). ' 

Defective wiring in circuit. Repair wiring (par. 26 b (1) ). 

Engine speed too low or too high. Adjust engine speed (par. 148), 

(d) Generator Delivers No Voltage or Amperage. 

No load on generator. Connect generator to load. 

Circuit breaker off. Turn on circuit breaker. 

Dirt on commutator of exciter. Clean commutator. 



Exciter brushes stuck in holders. Remove, clean, and install brush 

holder and brush (pars. 24 b 
(9) and (10) and 27 b (1) 
through (4) ). 

Worn exciter brushes. Replace exciter brushes. 

Open circuit in revolving field Replace revolving field coil (par. 
coil. 24 a through b (7) ). 

Open circuit in field coil lead. Connect and solder field coil lead 

par. 26 b (1) (a)). 

Defective rotor. Replace rotor (par. 24 a through 

b (4) ). 

Grounded revolving field coil. Replace revolving field coil (par. 

24 a through b‘ (7) ). 

Fuses blown out. Replace fuses. 

Change-over panel incorrectly Connect change-over panel cor- 
connected. rectly (pars. 27 b (11) (e) 

and 29 b (1) and (2) ). 

Open circuit in stator winding. Replace body and stator (par. 

24 b (1) through (5) ). 

Open circuit in wiring from Test (par. 22 b (6) (d)) and 
change-over panel to instru- repair or replace welding, 
ment panel. 
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Possible Cause Possible Remedy 

Open circuit between stator and Test (par. 22 b (6) ( d )) and 
change-over panel. repair or replace wiring. 

(e) Generator Delivers No Voltage. 

Defective voltmeter. Replace voltmeter (par. 35). 

Change-over panel improperly Connect change-over panel 
connected. properly (par. 27 b (11) (e) ). 

Change-over panel bars not con- Connect change-over panel bars 
nected. (par- 29 b (1) and (2) ). 

( f ) Voltmeter Shows No Voltage. 

Fuse “A” burned out. Replace fuse “A.” 

Open circuit in circuit “A.” Replace or repair wiring (par. 

24). 

Defective voltmeter. Replace voltmeter (par. 35). 

(g) Ammeter Registers Too High. 

Defective ammeter. Replace ammeter (par. 36). 

Fuse “B” burned out. Replace fuse “B.” 

Open circuit in “B” circuit. Repair or replace wiring (par. 

24). 

Change-over panel incorrectly Connect change-over panel cor- 
connected. rectly (par. 27 b (11) (e)). 

Improperly balanced load. Balance load. 



23. REMOVAL, 
a. Equipment. 

HOIST, chain WRENCH, open-end, 9 / 16 -in. 

SCREWDRIVER WRENCH, open-end, 3 / 4 -in. 

WRENCH, open-end, 3 / 8 -in. WRENCH, Stillson 

WRENCH, open-end, Vi-in. 



b. Procedure. 

(1) Remove housing (par. 14). 

(2) Disconnect starter switch to starting motor cable from starting 
motor ( 9 / 10 -in. open-end wrench). 

(3) Remove the wire from the ammeter to battery charging 
generator regulator at the regulator (screwdriver) (fig. 133). 

(4) Remove ignition switch to ignition coil wire from ignition 
coil terminal marked ” ( 3 / 8 -in. open-end wrench) (fig. 133). 

(5) Disconnect choke control from carburetor and air cleaner 
bracket (par. 154). 

(6) Disconnect oil pressure gage line from cylinder block (Vi-in. 
open-end wrench) (fig. 133). 

(7) Remove main generator front grease cup ( Vi-in. open-end 
wrench). Remove main generator front grease cup elbow and nipple 
(Stillson wrench) (fig. 133). 
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Figure 24 — Lifting Main Generator from Unit 



(8) Remove main generator fan cover clamp screws and nuts 
(screwdriver). Lift fan cover from unit (fig. 133). 

(9) Remove eight cap screws and lock washers securing main 
generator to bell housing (% 6 -in. open-end wrench) (fig. 134). 

(10) Remove outlet receptacle (pars. 62 and 63). 

(11) Loosen right-hand engine rear mounting cap screw ( 3 A- in. 
open-end wrench). Pull battery to starter switch cable from cable 
clip (fig. 135). 

(12) Remove main generator mounting cap screws and lock 
washers (%-in. open-end wrench) (fig. 134). 

(13) Slide back entire main generator and instrument panel 
assembly until it clears engine (two men). 



(14) Construct a chain or rope sling and carefully lift main 
generator and instrument panel assembly from unit with a chain 
hoist (fig. 24). 
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BRACKET, TOOL BOX SUPPORT RECEPTACLE, DUPLEX RA PD 44010 



Figure 25 — Removing Tool Box to Tool Box Bracket Screws 



24. DISASSEMBLY, 
a. Equipment. 

CUTTER, wire 
HAMMER, soft 
HAMMER, 2-lb 
MALLET, rawhide 
PULLER, bearing 
PULLER, gear 
SCREWDRIVER 
SCREWDRIVER, large 
TAG, cardboard (6) 
WRENCH, open-end, % 6 -in. 
WRENCH, open-end, 11 / ^o-in, 



WRENCH, open-end, 7 / 16 -in. 
WRENCH, open-end, Vi-in. 
WRENCH, open-end, ^g-in. 
WRENCH, socket, y 2 -in. 
WRENCH, socket, »/ 16 -in. 
WRENCH, socket-head set- 
screw, Vs-in. 

WRENCH, socket-head set- 
screw, % 6 -in. 

WRENCH, Stillson 



b. Procedure. 

(1) Remove Instrument Panel, Tool Box, and Change-over 
Panel. 



SCREWDRIVER WRENCH, open-end, y 16 -in. 

WRENCH, open-end, y 16 -in. WRENCH, open-end, Vi-in. 

(a) Unit M5. Disconnect main generator leads from back of 
change-over panel terminals “1,” “1A,” “IB,” “1C,” “A,” “B,” and 
“C” (Vi-in. open-end wrench) (fig. 71). 
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PULLER, GEAR 

WRENCH — ■ RA PD 440»6 

Figure 26 — Pulling Main Generator Driving Flange 



(b) Single-phase Unit M6. Disconnect main generator leads from 
back of terminals “2,” “4,” “5,” and “5A” of change-over panel, and 
from the two “M” terminals of the time delay relay ( % 6 - and 3 /s-in. 
open-end wrenches). 

(c) Single- and 3-phase Unit M6. Disconnect main generator leads 
from bottom clips of fuses “A,” “B,” and “C and from the two “M” 
terminals of the time delay relay (% 6 -in. open-end wrench). 

(d) Disconnect main generator leads (% 6 -in. open-end wrench) 
(fig. 66) from top terminal of field rheostat (voltage control). 

(e) Remove screws and safety nuts (Vi-in. open-end wrench and 
screwdriver), securing tool box to right-hand bracket. 

(f) Remove duplex receptacle to tool box bracket screws, nuts, 
and lock washers (screwdriver and y 16 -in. open-end wrench). Lift 
receptacle from bracket (fig. 74). 

(g) Remove screws and safety nut which secure tool box to left- 
hand bracket (Vfe-in. open-end wrench and screwdriver). 

(h) Lift instrument panel, tool box, and change-over panel 
assembly from generator. CAUTION: Duplex receptacle must be 
pushed through tool box bracket as assembly is lifted from generator 
(fig. 74). 

(2) Remove Main Generator Driving Flange. 

HAMMER, 2-lb WRENCH, socket-head setscrew, Vs-in. 

PULLER, gear 
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BODY AND STATOR, ASSEMBLY 



BRACKET, EXCITER 
BEARING 



CAP, BEARING BRACKET 



BRUSH 



SCREW, EXCITER BEARING 
BRACKET TO BODY 



RA PD >1U1 



Figure 27 — Removing Exciter Bearing Bracket Assembly 






A 






i 



BRACKET, ARMATURE SHAFT 
BEARING (COUPLING END) 



ROTOR, COMPLETE; ASSEMBLY 

BODY 



SCREW, ARMATURE SHAFT BEARING BRACKET 




RA PD R1H2 
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(a) Loosen socket-head setscrews in hub of main generator driving 
flange ( Vs -in. socket-head setscrew wrench) (fig. 26). 

(b) Pull driving flange from the rotor assembly shaft (gear puller) 
(fig. 26). 

(c) Tap driving flange key from rotor assembly shaft (hammer). 

(3) Remove Exciter Bearing Bracket Assembly. 

HAMMER, soft WRENCH, open-end, y 16 -in. 

SCREWDRIVER, large WRENCH, socket, % 6 -in. 

(a) Unscrew two main generator brush cover machine screws 
and nuts, and remove cover from exciter bearing bracket (screw- 
driver and 7 /i B -in. open-end wrench). 

(b) Lift all eight brushes away from rotor. NOTE: Brush holders 
are designed so that brushes will stay up (fig. 27). 

(c) Remove cap screws and lock washers securing exciter bearing 
bracket to body and stator assembly ( 9 /ls -in. socket wrench) (fig. 27). 

(d) Tap exciter bearing bracket loose from body (soft hammer). 
Pry exciter bearing bracket from body (large screwdriver). 

(e) Lift exciter bearing bracket from generator (fig. 27). 
CAUTION : Brush holder ring is a close fit over slip ring separator. 
Avoid breaking separator when removing bearing bracket. 

(4) Remove Complete Rotor Assembly. 

HAMMER, soft WRENCH, socket, % 6 -in. 

(a) Remove cap screws and lock washers securing armature shaft 
bearing bracket to body (% 6 -in. socket wrench) (fig. 28). 

(b) Tap armature shaft bearing bracket loose from body (soft 
hammer) (fig. 28). 

(c) Lift bracket and complete rotor assembly from body and 
stator assembly. 

(5) Remove and Disassemble Armature Shaft Bearing 
Bracket. 



HAMMER, soft WRENCH, Stillson 

WRENCH, open-end, V 2 - in. 

(a) Tap bracket loose from rotor assembly (soft hammer) 
(fig. 29). 

(b) Lift bracket from rotor assembly. 

(c) Remove cap screws and lock washers, securing grease retainer 
to bracket (Vfc-in. open-end wrench) (fig. 29). 

(d) Lift grease retainer, felt washer, and gasket from the bracket. 

(e) Screw rear bearing lubrication pipe nipple from bracket 
(Stillson wrench) (fig. 29). 

(6) Disassemble Body and Stator Assembly (fig. 30). 
CARDBOARD TAG (6) SCREWDRIVER 

CUTTER, wire 
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BRACKET, ARMATURE 
SHAFT 



ROTOR ASSEMBLY 



BEARING 
LUBRICATION PIPE 



SCREW, RETAINER 
TO BRACKET 



RA PD 44004 

Figure 29 — Removing Armature Shaft Bearing Bracket 
from Rotor Assembly 



(a) Very little disassembly of the body and stator assembly can 
be done. It is replaced as a unit when defective. Steps in disassembly 
are: 



1. Remove tape from stator coil and main generator lead connec- 
tion. Cut connection (wire cutter) and pull main generator lead 
from body. Repeat the step to remove each of the remaining five 
main generator leads. Tag wires from which leads are removed to 
aid in assembly (cardboard tags). 

2. Pry body bushing from body (fig. 30) (screwdriver). 

3. Remove name plate screws (screwdriver). Remove name plate. 

(7) Disassemble Complete Armature Assembly (fig. 31). 

CUTTER, wire PULLER, bearing 

HAMMER, hide-faced, 2-lb WRENCH, socket-head set- 

screw, % 6 -in. 

(a) Pull armature shaft bearings from armature shaft (bearing 
puller). Two men are needed: one to hold the bearing puller, and 
one to turn the wrench on the puller. 
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(b) Remove tape from revolving field coil leads. 

(c) Cut leads at point of connection (wire cutter). 

(d) Remove pole piece to spider base screws from pole piece 
(% 6 -in. socket-head setscrew wrench). Lift pole piece and revolving 
field coil from rotor assembly. Pick base revolving field coil insulator 
from under side of coil. 

(e) Tap revolving field coil from pole piece (hide-faced hammer). 
Lift pole piece insulation and top revolving field piece insulator 
from coil. 

(i) Repeat steps (d) and (e) above to remove remaining five re- 
volving field coils. 



(8) Disassemble Exciter Bearing Bracket (fig. 32). 
CUTTER, wire WRENCH, socket, »/ 16 -in. 

SCREWDRIVER WRENCH, socket-head set- 

WRENCH, socket, Vi -in. screw, % 6 -in. 

(a) Pull main generator leads through hole in exciter bearing 
bracket and into inside of bracket. 

53 
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COIL, FIELD, REVOLVING 



SHAFT, 

ARMATURE 



PIECE, 



BEARING, SCREW, POLE PIECE LEAD, REVOLVING 
ARMATURE SHAFT TO SPIDER BASE FIELD COIL PULLER, BEARING RA PD 440M 



Figure 31 — Pulling Armature Shaft Bearing 




COIL, HELD, EXCITER 



PIECE, POLE, EXCITER 



WIRE, MAIN 



WIRE, EXCITER FIELD 
COIL TO BRUSH 

SCREW, CAP, EXCITER 
POLE PIECE 



BRACKET, EXCITER BEARING 



SCREW, SET 

RING, GENERATOR 
BRUSH 



COIL, FIELD, EXCITER 



RA PD 44014 



Figure 32 — Disassembling Exciter Bearing Bracket 
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SCREW, BRUSH PLATE BRUSH, EXCITER 
TO BRUSH RING / 

\\ SCREW, CAP, BRUSI 

\ HOLDER RING 

k / SCREW ' 

1 ■ / BRUSH 

'A, - — ^ - <* r TENSION 

* : -■ — ,ii ARM 



PLATE, BRUSH 



WIRE, EXCITER BRUSH 
PLATE TO SLIP RING 
BRUSH HOLDER 



SPRING, BRUSH 
ARM 



ARM, TENSION, 
BRUSH 



RING, HOLDER, \V 
EXCITER BRUSH \ 



HOLDER, SUP 
RING BRUSH 



HA PD tlH4 

Figure 33 — Disassembling Generator Brush Ring 



(b) Disconnect exciter field coil to brush wire from top right- 
hand exciter brush holder (screwdriver). 

(c) Remove the screws which connect the exciter bearing bracket 
cap to the exciter bearing bracket (V' 2 -in. socket wrench) (fig. 27). 
Remove lock washers. Lift cap and gasket from exciter bearing 
bracket. 



( d) Remove the four exciter pole piece cap screws and lock 
washers (% 6 -in. socket wrench). Lift all four exciter pole pieces, 
exciter field coils, and exciter field coil insulators from exciter 
bearing bracket. Pull four pole pieces and eight exciter pole insu- 
lators from exciter field coils (fig. 54). Remove insulating tape and 
disconnect exciter field coils from each other (wire cutter). 

( e ) Loosen socket-head setscrews which hold generator brush ring 
to exciter bearing bracket (% fi -in. socket-head setscrew wrench). 

(i) Lift brush ring from exciter bearing bracket. 

(9) Disassemble Generator Brush Ring (figs. 33 and 52). 

SCREWDRIVER WRENCH, socket, % 6 -in. 

(a) Remove exciter brush plate wire from slip ring brush holder 
(screwdriver). 
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(b) Remove the four cap screws which hold the exciter brush 
holder ring, and slip ring brush holder to the brush holder mount. 
Remove lock washers, flat washers, spacers, rocker arm washers, 
and bushings ( % h -in. socket wrench). 

(10) Remove Exciter Brush Holders (fig. 53). 
SCREWDRIVER 

Remove two screws and lock washers securing each exciter brush 
holder to the inner exciter brush holder ring (screwdriver). Repeat 
step to remove both exciter brush holders from outer brush holder 
ring. 

(11) Disassemble Exciter Brush Holders (fig. 33). 

SCREWDRIVER WRENCH, open-end, ii/ 32 -in. 

(a) Remove screw which secures brush wire to exciter brush 
plate (screwdriver). Lift up on brush tension arm and remove brush. 

(b) Remove tension arm screw and nut ('* 32 -in. open-end 
wrench). 

(c) Lift tension, screw bushing, spring and spring adjusting holder 
from exciter brush plate. 

(d) To disassemble the remaining three exciter brush holders, 
repeat steps (a), (b), and (c). 

(12) Disassemble Slip Ring Brush Holders. 

SCREWDRIVER WRENCH, open-end, i% 2 -in. 

(a) Remove four screws which secure the brush wires to slip ring 
brush holder (screwdriver). Lift up on brush tension arms, and 
remove the four brushes. 

(b) Remove tension arm screws and nuts ( 1 ’^ 2 -in. open-end 
wrench and screwdriver). 

(c) Lift the four tension arms, screw bushings, springs, and spring 
adjusting holders from slip ring brush holder. 



25. INSPECTION. 

a. Equipment. 

AIR, compressed 
BATTERY, 6-volt 
CUTTER, wire ( ) 

GROWLER, armature 
GROWLER, stator 

b. Procedure. 

(1) Clean the Parts. 
AIR, compressed 



LAMP, test 
SCALE 

SOLVENT, dry-cleaning 
VOLTMETER, direct-cur- 
rent (0- to 7V2-volt) 



SOLVENT, dry-cleaning 



(a) Clean metal parts by washing in SOLVENT, dry-cleaning, and 
dry with compressed air. Blow dirt from coils and windings with 
compressed air. 
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Figure 34 — Testing Revolving Field Coils for Open Circuit 



(2) Inspect Rotor Assembly. 

BATTERY, 6-volt LAMP, test 

GROWLER, armature VOLTMETER, direct-current 

, (0- to 7 Vi -volt) 

(a) Test revolving field coils for an open circuit by placing a probe 
of a test lamp on each of the two slip rings (fig. 34). If lamp lights, 
no open circuit is present. If lamp fails to light, trace revolving field 
coil wires along armature shaft keyway under exciter armature. 
Remove tape from connections by which the two wires are joined 
to field coil leads. Repeat test lamp check with probes on the two 
exposed connections. If lamp now lights, but did not in the first test, 
the open circuit is in the slip ring to revolving field coil wires or their 
connections. If the test lamp still fails to light, remove tape from 
the connections of field coil leads. Test each coil and each connection 
individually for an open circuit (fig. 35). 

(b) Test revolving field coils for a ground by placing one probe 
of a test lamp on one slip ring. Place other probe on the armature 
shaft or paint-free portion of fan (fig. 36). If test lamp fails to light, 
no ground is present. If test lamp lights, disconnect both leads of each 
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RA PD 44097 



Figure 35 — Testing a Single Revolving Field Coil for Open Circuit 



coil and repeat test on each. Place one probe on bare end of one of 
disconnected leads. Place other probe on armature shaft or fan 
(fig. 37). Similarly test each revolving field coil wire. Each time the 
test lamp lights, a grounded coil or wire is indicated. 

(c) Test revolving field coils for a short circuit by connecting a 
6-volt battery to the two slip rings. Using a 0- to 7V2-volt voltmeter 
equipped with sharp probes, measure voltage drop across each coil. 
This is done by inserting one probe into one lead of a coil. Insert 
the other probe into the other lead. Observe the reading of the volt- 
meter. Repeat test on each of the coils, observing voltmeter each 
time. If any coil has a reading appreciably less than the others, a 
short circuit is indicated in that coil. NOTE: If the voltmeter hand 
moves in the wrong direction, reverse the probes (fig. 38). 

(d) Test the exciter armature for a ground with test lamp. Place 
one probe on a commutator bar. Place the other probe on the arma- 
ture shaft or paint-free portion of the fan (fig. 39). If lamp lights, a 
ground is indicated. Failure of the lamp to light shows no ground to 
be present. 
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Figure 36 — Testing Revolving Field Coils for Ground 



(e) Test exciter armature for a short circuit by placing it in an 
armature growler (fig. 40). Turn on the growler. Move the steel 
strip slowly around the armature coils. Keep it parallel with the 
shaft. Turn off the growler and revolve the armature one-half turn 
in the growler. Turn on the growler and test the other side of the 
armature. If the steel strip vibrates noticeably or is drawn to the 
laminations, a short circuit is indicated. 

(f) Inspect the commutator bars (fig. 39). Look for burs which 
might short circuit two adjacent bars. Observe whether or not bars 
are scored. 



(&) Inspect slip rings to see if they are scored (this is a rare con- 
dition). Examine slip ring separator to see if it has been broken due 
to improper disassembly (fig. 40). 

( h ) Examine generator armature shaft bearings to see if they are 
worn or broken. Examine balls and races to see if they are nicked or 
scored. Slide bearing on shaft (fig. 40). Grasp outer race and attempt 
to rock bearing on shaft. Presence of perceptible play indicates wear. 
If bearings are damaged, examine armature shaft to see if it is scored. 
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Figure 37 — Testing a Single Revolving Field Coil for Ground 



(i) Inspect fan to see if it is bent, or if the weld has broken where 
fan is attached to armature shaft (fig. 40). 



(3) Inspect Body and Stator. 

GROWLER, stator LAMP, test 



(a) Test stator windings for an open circuit (test lamp). Place 
one probe on the tip of any one of the six main generator leads 
from stator. Touch each of the five remaining leads, one at a time, 
with the other probe (fig. 41). If lamp fails to light when any one 
of the leads is touched, an open circuit is indicated. If the lamp lights 
each time, no open circuit is indicated. 

(b) Test the stator windings for a ground (test lamp). Place one 
test lamp probe against an unpainted surface on the body. Place the 
other probe against tip of any one of the six main generator leads 
(fig. 42). If lamp lights, a ground is indicated. If lamp fails to light, 
no ground is present. 

(c) Test stator windings for a short circuit (stator growler). Place 
growler within body and stator so that steel strip is parallel and 
next to -stator laminations (fig. 43). Turn on growler. Move growler 
slowly around entire inner circumference of stator. If stator windings 
have a short circuit, growler will “growl,” due to vibration of the steel 
switch. 
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Figure 38 — Testing Revolving Field Coils for Short Circuit 
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Figure 40 — Testing Exciter Armature for Short Circuit 



(d) Inspect tool box support bracket to see if it is bent or broken 
(fig. 43). 

(e) Inspect threads tapped in screw holes of body to see if they 
are burred or stripped (fig. 43). 



(4) Inspect Exciter Bearing Bracket Assembly. 

BATTERY, 6-volt SCALE 

CUTTER, wire VOLTMETER 

LAMP, test 



(a) Test exciter field coils for an open circuit (test lamp). Place 
one probe of test lamp on tip of exciter field coil to exciter brush 
wire. Touch the other probe to the tip of the main generator lead 
“1” (fig. 44). If the lamp lights, no open circuit is present. If the 
lamp fails to light, an open circuit is indicated. In the presence of an 
open circuit, remove tape and cut connections of leads between coils 
(wire cutter). Test each coil individually (test lamp). If the lamp 
fails to light, an open circuit is indicated. 
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Figure 41 — Testing Stator Windings for Open Circuit 



(b) Test exciter field coils for gpeund (test lamp). Hold one probe 
against a bare lead from the coil. Place the other probe against the 
pole piece (fig. 45). If the lamp lights, a ground is present. Failure of 
the lamp to light indicates coil is free of grounds. 

(c) Test exciter field coils for short circuits. This test is made with 
all coils connected in series. It can be made with coils installed in, 
or removed from, the exciter bearing bracket. Connect a 6-volt battery 
to exciter field coil to commutator wire, and to main generator lead 
“1” (fig. 46). Using a 0- to 7 x /2-volt voltmeter equipped with sharp 
pointed probes, measure the voltage drop across each coil. Push one 
probe into lead of a coil. Push the other probe into the other lead 
of same coil (fig. 46). Observe reading on the voltmeter. Repeat 
test on each of remaining three coils, observing reading on the volt- 
meter each time. If the reading on one coil is appreciably less than 
that of the other coils, a short circuit in that coil is indicated. If the 
reading is approximately equal on all coils, no short circuit is present. 
NOTE: If voltmeter hand moves in the wrong direction, reverse 
the probes. 
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Figure 42 — Testing Stotor Windings for Ground 



(d) Inspect brushes to see if they are broken or worn. Measure 
length of each brush (scale). Any brush that is 3 A inch or less in 
length must be replaced. 

( e ) Examine threads of all screws and tapped threads in screw 
holes to see if they are burred or stripped. 

( f ) Inspect brush tension arm springs to see if they are broken 
or weak. 

(g) Examine all insulator spacers and bushings to see if they are 
broken. 

(h) Inspect all metal parts to see if they are bent, worn, or broken. 



(5) Inspect Coupling End Generator Parts. 



(a) Inspect driving flange to see if it is bent or broken. Observe 
keyway to see if it is square and free of burs. Examine threads of 
the sockethead setscrews and threads tapped in screw holes, to see 
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Figure 43 — • Testing Stator Windings for Short Circuit 
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BODY 
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if they are burred or stripped. Examine welds to see if any have 
broken loose. 



(b) Inspect armature shaft bearing bracket to see if it is broken. 
Examine threads in tapped screw holes and lubrication pipe nipple 
hole, to see if they are burred or stripped. Inspect lubrication pipe 
nipple, elbow, and grease cup to see if they are broken, bent, plugged, 
or have damaged threads. 

(c) Inspect grease retainer to see if it is bent or if welds have 
broken loose. Examine felt washer to see if it is torn, worn, or grease- 
soaked. Inspect the gasket to see if it is torn. 



(d) Examine fan cover to see if it is bent or broken. 

(e) Examine all screws and lock washers to see if they are broken. 
Note whether or not screw threads are burred or stripped. 
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Figure 44 — Testing Exciter Field Coils for Open Circuit 



26. MAINTENANCE AND REPAIRS. 



a. Equipment. 

DOLLY 

EQUIPMENT, soldering 

EQUIPMENT, welding 

FILE, fine mill 

GLYPTAL, No. 1209 black 

HAMMER 

LATHE 

LOOM 

MACHINE, undercutting 



PLIERS 
PULLER, gear 

PAPER, flint, class B, No. 00 

SCALE ( ) 

SCREWDRIVER 

TAP, thread, % 6 -18 NC 

TAPE 

WIRE 



b. Procedure. 

(1) Repairs to Rotor Assembly. 

(a) Revolving Field Coils. 

EQUIPMENT, welding PLIERS 

GLYPTAL, No. 1209 black SCALE, spring 

LOOM TAPE 
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PROBE, TEST LAMP 



Figure 45 — Testing Exciter Field Coils for Ground 



1. In case of an open circuit in a revolving field coil, replace coil. 
Weigh coil to be discarded and weigh the new coil (scales). Use a 
new coil having the same weight as the one removed to preserve rotor 
assembly balance. In case the open circuit is in a connection, peel 
back insulation on the wire. Twist wires together (pliers) and weld 
(welding equipment). Push loom over connection and wrap with 
tape. Paint tape with No. 1209 black glyptal. 

2. In case a revolving field coil is grounded, replace coil and all 
insulators. If a connection is grounded, remove tape and loom. Install 
new loom and tape. Paint tape (No. 1209 black glyptal). 

3. Replace short-circuited revolving field coils. 

(b) Exciter Armature. 

LATHE UNDERCUTTER, armature, 

SOLDERING EQUIPMENT mica, w/saw blade 

1. Examine exciter armature if it has an open circuit. If open cir- 
cuit is caused by a wire pulled loose from a commutator bar, solder 
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PROBE, SHARP POINTED, VOLTMETER 



BRACKET, EXCITER BEARING 
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EXCITER 
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LEAD, SIX VOLT BATTERY 



Figure 46 — Testing Exciter Field Coils for Short Circuit 



wire into slot in bar (soldering equipment). Turn commutator bars 
down on a lathe and undercut the mica (substep (c) below). If break 
cannot be located, replace armature. 

2. If exciter armature is grounded or short-circuited, replace. 

( c ) Commutator Bars. 

LATHE PAPER, flint, class B, No. 00 

MACHINE, undercutting 

If commutator bars are scored, place armature assembly in a lathe 
(fig. 47). Take a cut from commutator bars. Make the cut as light as 
possible, but deep enough to remove all score marks. Hold a piece 
of No. 00 flint paper against the revolving commutator bars to remove 
cutting tool marks. Remove armature from lathe. Then undercut 
mica to a depth of 0.025 inch between commutator bars (undercutting 
machine) (fig. 48). 

(d) Slip Rings and Slip Ring Separator. 

HAMMER SOLDERING EQUIPMENT 

LATHE TAP, thread, 5 / 16 -18 NC 

PAPER, flint, class B, No. 00 UNDERCUTTER, armature, 
PULLER, gear mica, w/saw blade 

SCREWDRIVER WELDING EQUIPMENT 
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TORCH. WELDING 



SEPARATOR, SUP RING 
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I 
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Figure 49 — Removing Slip Ring Assembly 



WIRE, SLIP RING 
REVOLVING FIELD 

SCREW, 
COMMUTATOR RING 




RING, COMMUTATOR, OUTER 
(CLEARANCE HOLES) 



RING, SLIP (OUTER) 



RING, COMMUTATOR, INNER (TAPPED HOLES) 



RING, SLIP (INNER) 

I 



MICA, SLIP RING 



SEPARATOR, SLIP RING 



MICA, SLIP RING 



SCREW, COMMUTATOR RING 



RA PD 4419* 



1 . If the slip rings are scored, place armature in lathe. Take a cut 
off each slip ring. Remove only enough metal to eliminate the score 
marks. Hold a piece of No. 00 flint paper against the revolving slip 
rings to remove cutting tool marks. 
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2. If the slip ring separator is broken, melt the solder which secures 
the revolving field wire to outer slip ring, and pry wire from slip ring 
(welding equipment and screwdriver) (fig. 49). Remove the six com- 
mutator ring screws (screwdriver) (fig. 49). Tap threads in two 
screw holes in the commutator ring on opposite sides of shaft (^i (i - 
18 NC thread tap). Using- a gear puller, pull the commutator outer 
ring from shaft (fig. 49). Lift slip ring and mica ring from shaft (fig. 
50). Lift slip ring separator from shaft (fig. 50). Place a new slip 
ring separator in position on shaft. Place slip ring in position on the 
commutator ring with the mica in position between the two parts. 
Start assembly on shaft. Be sure screw holes line up. Tap commutator 
ring carefully on shaft (hammer). Install six commutator ring screws 
(screwdriver). Solder revolving field wire to outer slip ring (solder- 
ing equipment) (fig. 49). 

(e) Generator Bearings. 

FILE, fine mill 

Replace armature shaft bearings if worn or broken. If shaft is 
scored due to bearing failure, smooth off ridges (fine mill file). Do 
not attempt to eliminate score marks. Smooth it just enough so bear- 
ing can be pressed on. In case shaft is damaged enough to be under- 
size, replace armature assembly. 

(f) Fan. 

DOLLY WELDING EQUIPMENT 

HAMMER 



1. Straighten fan if bent (hammer and dolly). If welds have broken 
loose, weld fan to armature shaft (welding equipment). Be careful 
to preserve balance by using a very small amount of welding metal. 
Spot welds evenly around circumference of shaft. 

(2) Repairs to Body and Stator Assembly (fig. 30). 

(a) Stator Windings. 

GLYPTAL, No. 1209 black TAPE 

LOOM WELDING EQUIPMENT 



1. If stator windings have an open circuit, it may be due to a loose 
connection. The coils themselves are composed of three wires con- 
nected in parallel. It is highly improbable that all three wires in 
one coil would break simultaneously. If an open circuit is indicated in 
the stator, remove tape and loom from the connection which appears 
at fault. Examine welds. When the faulty connection is found, weld 
wires together (welding equipment). Cover all exposed connections 
with loom and tape. Paint tape (No. 1209 black glyptal). If the open 
circuit is within a coil, replace stator. 



2. If stator windings are grounded, inspect all connections and lead 
wires for faulty insulation. Remove faulty insulation. Install loom 
and tape on the bared wire. Paint tape (No. 1209 black glyptal). 
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If ground cannot be located, it is probably in a coil and it will be 
necessary to replace body with stator. 

3. If stator windings are short-circuited, replace body with stator. 

(b) Body and Tool Box Support Bracket. 

DOLLY TAP, thread 

HAMMER WELDING EQUIPMENT 

1. Weld tool box support bracket if broken (welding equipment); 
straighten if bent (hammer and dolly). 

2. Repair damaged screw hole threads in body by running a thread 
tap through them. 

(3) Repairs to Exciter Bearing Bracket Assembly. 

(a) Exciter Field Coils. 

Replace any exciter field coil having an open circuit, ground, or 
short circuit. 

(b) Brushes. 

Replace brushes if broken or worn to less than 3 /4 inch in length. 

(c) Brush Tension Arm Springs. 

Replace brush tension arm springs if they are broken or weak. 
Correct tension is 8 ounces for slip ring brushes and 12 ounces for 
exciter brushes (par. 27 g (4) (m) ). 

(d) Metal Parts. 

DOLLY TAP, thread 

HAMMER 

Repair burred screw holes by running a thread tap through them. 
Straighten bent metal parts (hammer and dolly). Replace broken 
metal parts. 

(e) Insulator Spacers and Bushing. 

Replace all broken or doubtful insulator spacers and bushings. 



(4) Repairs to Coupling and Generator Parts. 

(a) Driving Flange. 

FILE, fine mill WELDING EQUIPMENT 

TAP, thread 

Replace driving flange if it is bent, broken, or if the keyway is 
worn on edges. Reweld any welds that have broken loose (welding 
equipment). Remove burs from keyway (fine mill file). Remove burs 
from tapped screw holes by running thread tap through the threads. 

(b) Armature Shaft Bearing Bracket. 

TAP, thread 

WIRE 



Replace armature shaft bearing bracket if broken. Repair damaged 
threads by running a thread tap through them. Replace damaged 
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lubrication pipe nipple, elbow, and grease cup. Clean obstructed 
lubrication ports by running wire through them. 

(c) Crease Retainer. 

WELDING EQUIPMENT 

Replace grease retainer if bent. Weld if welds have broken loose 
(welding equipment). Replace felt washer if worn or grease-soaked. 
Replace gasket if torn. 

(d) Fan Cover. 

DOLLY 

HAMMER 

Straighten fan cover if bent (hammer and dolly). Replace if 
broken. 

(e) Screws and Lock Washers. 

Replace broken lock washers and screws. Replace screws having 
damaged threads. 



27. ASSEMBLY, 
a. Equipment. 

BATTERY, dry cell ( IV 2 - 
volt) 

COMPASS, magnetic 
FILE 

GLYPTAL, No. 1209 black 

HAMMER 

HAMMER, soft 

LOOM 

PILOT, hollow steel 

PLIERS 

PRESS, arbor 

PUNCH, center 

SCALE, spring 

SCREWDRIVER 

TAPE 

WELDING EQUIPMENT 
WRENCH, box, %-in. 



WRENCH, box, »/ 16 -in. 

WRENCH, open-end, 5 / lft -in. 

WRENCH, open-end, n ,& 2 -in. 

WRENCH, open-end, 7 /i 6 -in. 

WRENCH, open-end, Vi-in. 

WRENCH, socket, 1 / 2 -in. 

WRENCH, socket, 9/i 6 -in. 

WRENCH, socket-head set- 
screw, %4-in. 

WRENCH, socket-head set- 
screw, 5 / 16 -in. 

WRENCH, socket-head set- 
screw, 3 /8-in. 

WRENCH, socket-head set- 
screw, Vs-in. 

WRENCH, Stillson 



b. Procedure. 

(1) Assemble Slip Ring Brush Holder (figs. 33 and 52). 
SCREWDRIVER WRENCH, box, 3 / 8 -in. 

(a) Slide brush tension arm bushing on brush tension arm screw. 

(b) Slide slip ring brush tension arm over bushing, arm side next 
to screw head. 



(c) Slide brush tension arm spring over arm so that end of spring 
hooks over tension arm from spring side. 
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(d) Place spring adjusting holder on end of spring. 

(e) Install screw into slip ring brush holder so that spring adjust- 
ing holder tang fits into tang hole in brush holder, and brush tension 
arm is on top of brush holder. Tighten screw securely (screwdriver). 
Tighten lock nut securely on end of tension arm screw ( n / ^ 2 -in. 
open-end wrench). 

(f) Repeat substeps (a) through (e) above to assemble the re- 
maining three slip ring brush tension arms, springs, and bushings 
to slip ring brush holder. NOTE: If new brush holders are being 
installed, it is necessary to tap threads in brush wire screw holes 
at this time. Hold brush holder with pliers at screw hole to prevent 
breaking. Screw a No. 6-32 by 3 ' 16 -inch Parker-Kalon type “2” self- 
tapping screw or equivalent into the screw hole (screwdriver). 
Remove screw. 

(2) Assemble Exciter Brush Holders (fig. 52). 

SCREWDRIVER WRENCH, open-end, n/ 32 -in. 

(a) Slide brush tension arm bushing on brush tension arm screw. 

(b) Slide exciter brush tension arm over bushing, arm side next 
to screw head. 

(c) Slide brush tension arm spring over arm so that end of spring 
hooks over tension arm from spring side. 

(d) Place spring adjusting holder on end of spring. 

(e) Install screw into exciter brush plate so that spring adjusting 
holder tang fits into tang hole in holder and brush tension arm is 
on top of exciter brush plate. Tighten screw securely (screwdriver). 
Tighten lock nut securely on end of tension arm screw ( 1 % 2 '* n - 
open-end wrench). 

( f ) Repeat substeps (a) through (e) above to assemble the three 
remaining exciter brush holders. 

(3) Install Exciter Brush Holders (fig. 52). 

SCREWDRIVER 



Place two exciter brush holders in position on the inner exciter 
brush holder ring and secure each with two screws and lock washers 
(screwdriver). Repeat this step to install the two remaining exciter 
brush holders to the outer exciter brush holder ring. 

(4) Assemble Generator Brush Ring (fig. 52). 

PLIERS SCREWDRIVER 

SCALE, spring WRENCH, box, 9/ ur in. 

(a) Place brush holder mount flat on bench, beveled side up 
(fig. 52). 

(b) On a brush ring screw (X), place, respectively, lock washer 
(W); flat steel washer (V); short fiber bushing (Q); two fiber 
washers (U and P); flat steel washer (N) ; 37 g 4 -inch steel spacer 
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Figure 52 — Generator Brush Ring Assembly — Exploded View 
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(M); flat steel washer (L); brush holder bushing (J); and fiber 
washer (K). Now insert screw through its hole in the slip ring 
brush holder (GG), plain side of brush holder away from head of 
screw. Then place a fiber washer (H) and flat steel washer (G) 
on the screw. Start screw into a screw hole in brush holder mount. 



(c) On another brush ring screw (WW), place, in order given, 
lock washer (VV); flat steel washer (UU); long fiber bushing (FF); 
fiber washers (TT and RR); slip ring brush holder (GG) (plain 
side toward head of screw); fiber washer (EE); flat steel washer 
(DD); and ,i:< o 4 -inch steel spacer (CC). Start screw (WW) into 
the screw hole in brush holder mount (A) opposite the screw hole 
into which screw (X) was installed in step (b). 

(d) With the brush holder mount still flat on bench, carefully 
remove the screw installed in substep (b) above, with lock washer 
(W), flat steel washer (V) and top fiber washer (U) on screw. This 
leaves a fiber bushing (Q), fiber washer (P), steel washer (N), 
steel spacer (M), steel washer (L), fiber washer (K), and fiber 
bushing (J) in place over the brush holder. 

(e) Hook outer exciter brush ring (R) over brush ring screw 
(WW) installed in substep (c) above (brush holder to left of screw). 
Be sure to place the ring (R) between the two top fiber washers 
(TT and RR) on screw (WW). Rest other side of ring on fiber 
washer (P) in place over screw hole on opposite side of brush holder 
mount (A). 

(f) Insert inner exciter brush ring (SS) between two top fiber 
washers (TT and RR) on outer exciter brush ring (R) in place on 
brush holder mount (A). Place it so that brush plates on inner ring 
are on top, and one quarter the circumference away from the brush 
plates on the outer brush ring (R). Rest the other side of ring on 
fiber washer (P) in place over screw hole on opposite side of brush 
holder mount (A) (fig. 52). 

(g) Insert screw (X) with lock washer (W), flat steel washer 
(V), and fiber washer (U) which were removed in substep (d) 
above, between the inner and outer brush rings (SS and R) through 
fiber bushing (Q), fiber washer (P), steel washer (N), steel spacer 
(M), steel washer (L), fiber bushing (J), fiber washer (K), brush 
holder (GG), fiber washer (H) and steel washer (G) in place on 
brush holder mount. Tighten screw (% (r in. box wrench) (fig. 52). 

(h) On another brush ring screw (BB), place a lock washer (AA), 
steel washer (Z), short fiber bushing (E), and a fiber washer (Y). 
Place screw (BB) between the two brush rings (R and SS). On 
end of the screw (BB), place a fiber washer (D), steel washer (C), 
and long steel spacer (B). Tighten screw into brush holder mount 
(A) (% 6 -in. box wrench) (fig. 52). 

(i) Repeat step (h) above to install remaining brush ring screw. 
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Figure 53 — Measuring Brush Spring Tension 




BRUSH, EXCITER 



BRUSH, SLIP RING 



SCALE, SPRING 



SPRING, BRUSH LEVER LEVER, TENSION 



(j) Tighten brush ring screw (WW) installed in step (c) above 
(% 6 -in. box wrench). 

(k) Place an exciter brush (YY) in each of the four brush plates 
(ZZ), with wires next to brush ring (R). Place tension arm (AE) 
against side of each brush (YY) near top of brush, so that the 
brush is held up in the plate (ZZ). Connect wires to screw (AC) 
in outer hole on brush holder plates (ZZ) (screwdriver) (fig. 33). 

(l) Place a slip ring brush (PP) in each slip ring brush plate, 
with wires next to screw holes. Place brush tension arm (KK) 
against side of brush (PP) near top so that brush is held up in 
plate. Attach wires to screw in brush plate (screwdriver). 

(m) Measure tension of brushes with a spring scale. Hook scale 
to end of brush tension arm. Pull scale and observe reading (fig. 53). 
Move end of brush tension arm spring to right or left to decrease 
or increase tension. Correct tension is 8 ounces for slip ring brushes, 
and 12 ounces for exciter brushes. 

(n) Looking at the brush ring assembly from the side assembled 
in step (c) above, connect wire from exciter brush plate to the slip 
ring brush holder which is closest to mount (screwdriver) (fig. 33). 

(o) Connect an 18-inch, unmarked main generator lead to slip 
ring brush holder assembled in step (c) above (screwdriver) (fig. 33). 

(p) Connect a 22-inch, unmarked main generator lead to the 
exciter brush plate to the right of the one referred to in step (n) 
above (screwdriver). 
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Figure 54 — Exciter Bearing Bracket Assembly — Exploded View 
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(5) Assemble Exciter Bearing 
BATTERY, dry cell 
(1 Vi -volt) 

COMPASS, magnetic 
FILE 

GLYPTAL, No. 1209, black 

HAMMER 

LOOM 



Bracket (fig. 54). 

PLIERS 

SCREWDRIVER 

TAPE 

WELDING EQUIPMENT 
WRENCH, socket, % 6 -in. 
WRENCH, socket-head set- 
screw, 3 /8-in. 



(a) Place exciter bearing bracket on bench, open end up. Examine 
inside of bracket for burs where brush ring seats. Remove burs if 
present (file). 

(b) Tap main generator lead fiber bushing into place in bracket 
(hammer). 



(c) Start setscrews in brush ring. 



(d) Place brush ring in position in bracket so exciter brush re- 
ferred to in step (4) (n) is next to main generator lead fiber bushing 
installed in step (b). Pull two main generator leads through bushing. 
Tighten socket-head setscrews which clamp brush ring in bracket 
( 3 /8-in. socket-head setscrew wrench) (fig. 32). 

(e) Turn exciter bearing bracket so main generator lead bushing 
is to the front. 



(t) Place exciter pole insulators in position on an exciter field 
coil, and secure to coil with tape. Slide an exciter pole piece through 
the coil, so insulators are between coil and pole piece. Turn coil and 
pole piece so leads point down, and hold assembly in position in 
bracket to right of main generator lead bushing. Start exciter pole 
piece screw and lock washer into pole piece through screw hole in 
bracket. 



(g) Assemble another exciter field coil, two insulators and pole 
piece (as in step (i) above), and secure in place in bracket to right 
of coil already installed with pole piece screw. The leads on this 
coil must point up. 

(h) Continue on around the bracket and install remaining exciter 
field coils. Alternate the directions of the coil leads. Leads from the 
last installed coil must point up. 

(i) Place exciter field coil insulators in position between the exciter 
field coils and bracket. Care must be exercised to keep insulators 
from between pole pieces and bracket. Tighten exciter pole piece cap 
screws (*ji 6 -in. socket wrench). 

(j) Clean insulation from ends of coil leads for a distance of 
about 1 inch. Slide loom (IV 2 in. long) down over every other lead. 
Connect coils in series by twisting bare ends of adjacent coil leads 
together (pliers). Do not connect left-hand lead of first coil installed 
and right-hand lead of last coil installed. Connect 16-inch main 
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COIL, HELD, EXCITER 



POST, 
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RA PD 440*4 



COMPASS, 



PIECE, 



CELL, 



WIRE, EXCITER FIELD 
COIL TO COMMUTATOR 



Figure 55 — Exciter Field Coil Polarity Test 



generator lead marked “I” to right-hand lead of last coil installed. 
Connect 5-inch exciter field coil to exciter brush holder wire, ' to 
left-hand lead of first coil installed. Weld wires together on all five 
connections (welding equipment). Pull loom up over each connec- 
tion and wrap with tape. Paint tape (No. 1209 black glyptal). 

(k) Push all connected coil leads down between exciter field coils. 

(l) Test and correct polarity of coils as follows: 

i. Connect positive post of a lVfe-volt dry cell battery to main 
generator lead “1.” Connect negative post to exciter field coil to 
exciter wire (fig. 55). 

,2. Hold a magnetic compass edgewise against pole piece of the 
first coil installed so that the needle points “south.” 

3. Move compass to the same position on coil to the right. The 
needle should now point “north.” 

4. Move compass to the next coil to the right. Needle should point 
“south.” 

5. Move compass to remaining coil to the right. Needle should 
point “north.” 
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6. If compass points the wrong way on any coil, remove pole 
piece. Turn coil over and insert pole piece from opposite side. 

(m) Attach 5-inch exciter field coil wire to exciter brush holder 
immediately below it (screwdriver). NOTE: Same screw which 
secures brush pigtail to brush holder is used to attach this wire 
(fig. 54). 

(n) Pull main generator lead “1” through main generator lead 
bushing with other two leads (fig. 54). 

(o) Check exciter field coils for an open circuit (par. 25 b (4) 

(a)). Repair if open. 

(p) Check exciter field coils for a ground (par. 25 b (4) (b)). 
Repair if grounded. 



(6) Assemble Complete Armature Assembly (fig. 56). 



GLYPTAL, No. 1209, black 

HAMMER 

LOOM 

PILOT, hollow 
PLIERS 



PRESS, arbor 
TAPE 

WELDING EQUIPMENT 
WRENCH, sOcket-head set- 
screw, r,/ i ,;-in. 



(a) Place a revolving field coil pole piece on bench, large side 
down. Wrap pole piece insulation around pole piece. Push top re- 
volving field coil insulator down over pole piece and pole piece 
insulation. Place revolving field coil over insulators and on pole 
piece, flat side down. Lay base revolving field coil insulator in posi- 
tion on top of coil. Repeat the step to assemble remaining five 
revolving field coils and pole pieces. 

(b) Place assembled revolving field coil and pole piece in posi- 
tion on spider base of armature shaft. Be sure base revolving field 
coil insulator is not between pole piece and spider base. Install 
pole piece to spider base screws (% , r in. socket-head setscrew 
wrench). Tighten securely. Repeat the step to install the remaining 
revolving field coils. 

( c ) Facing armature assembly from slip ring end, twist the bare 
end of a slip-ring-to-revolving-field wire to the bare end of a right- 
hand lead from a coil (pliers). Connect left-hand lead of first coil 
to the left-hand lead of the coil on its right. Connect right-hand lead 
of this second coil to the right-hand lead of the coil on its right. 
Continue on around armature assembly to the right (turning arma- 
ture assembly to left) connecting left-hand leads to left-hand leads 
and right-hand leads to right-hand leads. On the last coil, connect 
the only lead remaining disconnected, which should be a right-hand 
lead, to the other slip-ring-to-revolving-field wire. Weld connections 
(welding equipment), and cover with loom and tape. Paint tape 
(No. 1209 black glyptal). Push connections down under end of 
exciter armature. Wrap connections with linen tape to hold them in 
place. Paint tape (No. 1209 black glyptal). 
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Figure 57 — Pressing Armature Shaft Bearing on Shaft 



(d) Check revolving field for open circuit (par. 25 b (2) ). Repair 
if necessary. 

( e ) Check revolving field for ground (par. 25 b (2) ). Repair if 
necessary. 

(f) Press armature shaft bearings on armature shaft (arbor press) 
(fig. 57). Be sure open face of bearings is toward ends of shaft. 
NOTE: In an emergency, bearings can be driven onto shaft with a 
hollow pilot and hammer. The inside diameter of the pilot must be 
large enough to fit over end of rotor shaft, and outside diameter 
must not exceed the diameter of the inner race of the bearing. A 
short length of 1 Vi -inch iron pipe can be used as a pilot. 

(7) Assemble Stator. 

GLYPTAL, red SCREWDRIVER 

HAMMER TAPE 

LOOM WELDING EQUIPMENT 

PLIERS 



(a) Tap insulator bushing into place in body (hammer). Insert 
ends of six main generator leads through bushing. 

(b) Connect main generator leads “A,” “B,” “C,” “1A,”, “IB,” and 
“1C” to wires as tagged at disassembly (pliers). Weld connections 
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(welding equipment). Cover connections with loom and tape. Paint 
tape (No. 1209 black glyptal). 

(c) Place name plate in position on body. Install name plate 
screws (screwdriver). 

(8) Install Complete Armature Assembly and Armature 
Shaft Bracket. 

WRENCH, open-end, 1 / 2 -in. WRENCH, socket, »' 16 -in. 

WRENCH, socket, »/ 2 -in. WRENCH, Stillson 

(a) Set body and stator assembly on bench, with end nearest main 
generator leads toward back of bench (fig. 51). 

(b) Insert armature assembly into position in body and stator 
assembly, slip ring end first, from front of bench (fig. 51). 

(c) Slip armature shaft bearing bracket on fan end of armature. 
Revolve bracket so that lubrication pipe, nipple hole is on top right 
side. Install four cap screws and lock washers (9'm-in. socket wrench) 
(figs. 29 and 51). 

(d) Insert felt washer into grease retainer. Place grease retainer 
and gasket in position over armature shaft on bearing bracket. Install 
three cap screws and lock washers (Vi-in. socket wrench) (fig. 51). 

(e) Screw elbow onto lubrication pipe nipple. Screw the nipple 
into armature shaft bearing bracket (Stillson wrench). Tighten 
grease cup in elbow ( Vi -in. open-end wrench) (fig. 51). 

(9) Install Exciter Bearing Bracket Assembly. 

SCREWDRIVER WRENCH, socket, V 2 -in. 

WRENCH, open-end, V 2 -in. WRENCH, socket, % 6 -in. 

(a) Turn generator assembly on bench so slip ring end is to front 
of bench. Slide stator body as near edge of bench as possible. 
CAUTION: Be sure bench is bolted to floor. 



(b) Inspect bare end of slip-ring-to-revolving-field wire, where it 
is attached to outer slip ring. Bend bare end (screwdriver) if neces- 
sary so that it makes no contact with mica. This is a precaution 
against possible grounding. 



(c) Inspect brushes in exciter bearing bracket to be sure all are 
lifted up in their plates. Slide bracket on end of armature, with 
bracket turned so that the main generator leads protrude from top 
right side of bracket. 



(d) Install four cap screws and lock washers (^ 16 -in. socket 
wrench). 



(e) Using a new gasket, place exciter bearing cap in position on 
end of exciter bearing bracket (fig. 54). Be sure lubrication pipe 
nipple hole points to left (fig. 54). Install three screws and lock 
washers ( Vi -in. socket wrench) (fig. 54). 
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Figure 58 — Installing Main Generator Driving Flange 



(f) Install lubrication pipe nipple, coupling and grease cup into 
exciter bearing cap (Vfe-in. open-end wrench) (fig. 54). 

(6) Lift tension arm on each of the brushes and let brushes drop 
against exciter commutator or slip ring. 



(10) Install Main Generator Driving Flange. 

HAMMER PUNCH, center 

HAMMER, soft WRENCH, socket-head set- 

screw, % 4 -in. 

(a) Tap main generator driving flange key into position in key- 
way in armature shaft (hammer) (fig. 58). 

(b) Drive main generator driving flange on armature shaft (soft 
hammer) (fig. 58). 

(c) Tighten setscrews in hub of driving flange (% 4 -in. socket- 
head setscrew wrench). Center punch hub next to screws, to lock 
screws in position (punch and hammer) (fig. 58). 
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(11) Install Instrument Panel, Tool Box, and Change- 
over Panel. 

WRENCH, open-end, in. WRENCH, open-end, l / 2 -in. 

WRENCH, open-end, 7 / 1<} -in. 

(a) Place switchboard panel, tool box, and change-over panel 
assembly in position on bracket on main generator. Work duplex 
receptacle into position through bracket on stator, which supports 
tool box (fig. 25). 

(b) Install tool box screws and safety nuts (fig. 25). Insert choke 
control clip beneath nut on screw on right-hand side farthest from 
switchboard panel. Place choke control wire conduit under clip and 
tighten screw (screwdriver and Vfc-in. open-end wrench). 

(c) Hold duplex receptacle in position on tool box support 
bracket. Install screws, lock washers, and nuts (screwdriver and 
7 / 1(j -in. open-end wrench) (fig. 25). 

(d) Connect unmarked main generator leads (which come through 
the exciter bracket and have smaller holes in tips) to top post on 
field rheostat (voltage control) on the Unit M5 (% 6 -in. open-end 
wrench). 

(e) Connect main generator leads to posts on rear of change-over 
panel of the Unit M5 ( 7 / ]6 -in. open-end wrench). Each lead and 
each post are marked either “1,” “1A,” “IB,” “1C,” “A,” “B,” or “C”. 
Connect each lead to post bearing same mark as lead (fig. 71). 

(i) On the single-phase Unit M6, connect main generator leads 
“2,” “4,” “5,” and “5A” to terminals “2,” “4,” “5,” and “5A” of change- 
over panel. Connect main generator lead “M” which runs from com- 
mutator to rear post of time delay relay marked “M.” Connect main 
generator lead “M” which runs from slip ring to front post of time 
delay relay marked “M” ( 7/ 1(i -in. open-end wrench). 

(g) On the single- and 3-phase Unit M6, connect main generator 
leads “A,” “B,” and “C” to bottom clips of fuses “A,” “B,” and “C.” 
Connect main generator lead “M” which runs from commutator to 
rear post of time delay relay marked “M.” Connect main generator 
lead “M” which runs from slip ring to front post of time delay 
relay marked “M” ( 7 / lb -in. open-end wrench). 



28. INSTALLATION, 
a. Equipment. 

CHAIN (or rope) 

HOIST, chain 
SCREWDRIVER 
WRENCH, open-end, 3 /s-in. 



WRENCH, open-end, Vz-in. 
WRENCH, open-end, % 6 -in. 
WRENCH, open-end, 3 /4-in. 



b. Procedure. 

( 1 ) Using a chain or rope sling, lower main generator and instru- 
ment panel assembly into position in frame (chain hoist) (fig. 24). 
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(2) Turn engine flywheel so that one of coupling studs is in top 
dead center position. Turn generator driving flange so that a coupling 
socket is at top dead center. Slide main generator forward into 
position (two men). 

(3) Install main generator to bell housing cap screws and lock 
washers (% e -in. open-end wrench). Be sure to install the one short 
screw directly behind the starting motor (fig. 134). 

(4) Install main generator mounting cap screws and lock washers 
( 3 /»-in. open-end wrench) (fig. 134). 

(5) Place main generator fan cover in position on generator, and 
secure in place by tightening clamp screws (screwdriver) (fig. 133). 

(6) Connect oil pressure gage line to “T” on cylinder block (Vfe-in. 
open-end wrench) (Jig. 137). 

(7) Connect cable to starting motor (9, (i -in. open-end wrench) 
(fig. 133). 

(8) Connect ammeter wire to battery charging generator regu- 
lator post marked “B” ("screwdriver). NOTE: This is the shorter of 
the two wires from the switchboard panel (fig. 133). 

(9) Connect switch wire to ignition coil terminal marked “ — ” 
( 3 /g-in. open-end wrench). 

(10) Connect choke control (par. 154). 

(11) Place battery to starter switch cable in position under clip 
on right rear engine mounting cap screw. Tighten cap screw ( 3 /»-in. 
open-end wrench). Connect cable to positive post of battery (^ig-in. 
open-end wrench). 

(12) Place outlet receptacle in position on frame, with socket 
marked “A” up. Install mounting screws and safety nuts (screwdriver 
and V 2 -in. open-end wrench) (pars. 62 and 63). 

(13) Test and adjust main generator (par. 29). 

(14) Check all brushes to be sure they are down against com- 
mutator or slip ring. Slide brush cover over exciter bearing bracket, 
with screws on right side of generator, and with mesh across bottom 
of bracket. Install brush cover screws and nuts (screwdriver and 
Vi-in. open-end wrench). CAUTION: Do not draw screws too tight 
because of danger of creating a ground. Tighten only until ends of 
guard are about V 2 inch apart. 

(15) Install housing (par. 19). 



29. ADJUSTMENTS. 



a. Equipment. 

WRENCH, open-end, ^g-in. WRENCH, open-end, 7 /j 6 -in. 

WRENCH, open-end, 3 /s-in. WRENCH socket-head set- 

screw, 3 /8-in. 
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b. Procedure. 

( 1 ) Adjust Unit M5 to Deliver 60 Cycles. 

WRENCH, open-end, 3 /s-in. WRENCH, open-end, % 6 -in. 

WRENCH, open-end, Vi -in. 

(a) Connect change-over bars on change-over panel between bind- 
ing posts “2” and “3,” “RA” and “A,” “RB” and “B,” “RC” and “C” 
(Vi- in. open-end wrench) (fig. 72). 

(b) Start engine and adjust governor adjusting screw (figs. 186 
and 206) until frequency meter shows 61 or 62 cycles with no load 
on generator (V 16 - and %-in. open-end wrenches) (par. 148). 

(c) Put load on generator and observe frequency meter. It should 
register 60 cycles. Adjust governor adjusting screw if necessary to get 
proper reading ( 7 / 10 - and 3 /s-in. open-end wrenches) (figs. 186 and 
206). 

(2) Adjust Unit M5 to Deliver 50 Cycles. 

WRENCH, open-end, 3 /s-in. WRENCH, open-end, Vi 6 -in. 

(a) Connect change-over bars on change-over panel between bind- 
ing posts "1” and “2,” “1A” and “RA,” “IB” and “RB,” “1C” and “RC” 
(% c -in. open-end wrench) (fig. 72). 

(b) Start engine and adjust governor adjusting screw (figs. 186 
and 206) until frequency meter shows 51 or 52 cycles with no load 
on main generator (Vie* and 3 /s-in. open-end wrenches) (par. 148). 

(c) Put load on generator and observe frequency meter. It should 
register 50 cycles. Adjust governor adjusting screw if necessary to 
get proper reading ( 7 / 1(i - and %-in. open-end wrenches) (par. 148). 

(3) Adjust Single- and 3-phase Unit M6 to Deliver 3-Phase 
Current. 



WRENCH, open-end, % e-in- 

fa,) Some Units M6 can be adjusted to deliver 3-phase current. 
Those bearing serial numbers 377 to 726, inclusive, have a change- 
over panel similar to the change-over panel on the M5, and can be 
adjusted to function as 3-phase units. Connect change-over bars on 
change-over between binding posts “A” and “A,” “B” and “B,” “C” 
and “C,” “1” and “2.” 

(4) Adjust Single- and 3-phase Unit M6 to Deliver Single- 
Phase Current. 



WRENCH, open-end, 7 / 16 -in. 



(a) Units M6 bearing serial numbers 1 to 266, inclusive, and num- 
bers 367 to 376, inclusive, are exclusively single-phase generators but 
can be converted to deliver 3-phase current by making certain 
changes in wiring (step (5) below). 

(b) Units M6 bearing serial numbers 377 to 726, inclusive, can 
be adjusted to deliver single-phase current from the 19-pole outlet 
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receptacle. Connect change-over bars on change-over panel between 
binding posts “A” and “4,” “B” and the unmarked post immediately 
below it, “C” and “5 A,” “2” and “3” ( 7 / 16 -in. open-end wrench). 

(5) Convert Single-phase Unit M6 to Deliver 3-phase Out- 
put. 

WRENCH, open-end, % 6 -in. WRENCH, open-end, %-in. 

(a) Remove the 19-pole outlet receptacle (par. 63) and install 
3-pole outlet receptacle in its place (par. 62). 

(b) Connect wire from “C” socket of outlet receptacle to terminal 
“5 A” on circuit breaker (% 6 -in. open-end wrench) (fig. 9). 

(c) Connect wire from “B” socket of outlet receptacle to top clip 
of fuse “5” ( 3 /g-in. open-end wrench) (fig. 9). 

(d) Remove both wires from lower left-hand terminal “4” (next to 
frequency meter) of circuit breaker (^i 6 -in. open-end wrench) (fig. 9). 

(e) Connect wire from “A” socket of outlet receptacle to lower 
left-hand terminal “4” (next to frequency meter) of circuit breaker 
(% € -in. open-end wrench) (fig. 9). 

(6) Lower Voltage Output. 

WRENCH, socket-head setscrew, %-in. 

(a) Under no-load conditions, the voltmeter will often show several 
volts more than are delivered under load. As this is a normal con- 
dition, no adjustment is necessary. However, if for any reason the 
voltage must be lowered, the procedure is as follows: 

1. Loosen socket-head setscrews which lock the generator brush 
ring to the exciter bearing bracket ( 3 /s-in. socket-head setscrew 
wrench) (fig. 32). 

2. Turn brush ring (countP' clockwise from rear of unit) until 
desired voltage is obtained. 

3. Tighten setscrews ( 3 /s-in. socket-head setscrew wrench) 
(fig. 32). 
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30. DESCRIPTION AND CONSTRI CTION. 

a. OH Pressure Gage. The oil pressure gage is an indicating 
instrument only. It indicates whether or not the oil pump is working. 
As the pump builds up pressure, oil is forced through the oil pressure 
gage line to the gage. As the oil is forced into the mechanism (which 
consists of a crescent-shaped tube), the tube straightens out. This 
moves the hand from zero toward 50 on the dial. 



b. Battery Charging Generator Ammeter. 

( 1 ) Of standard automotive design, the battery charging generator 
ammeter registers up to 30 amperes of current flow in either direction 
through it. Current passing through a coil sets up a magnetic field 
which attracts or repels a piece of iron. The iron is linked to a hand 
which indicates the direction of the current (i.e., charge or discharge) 
and the amount of current (i.e., number of amperes). 

(2) The function of the ammeter is to register rate of charge or 
discharge in engine battery circuit. 

c. Alternating-current Voltmeter. A standard alternating-current 
voltmeter is provided to register voltage of main generator output. 
Range of voltmeter is from zero to 150 volts. 

d. Alternating-current Ammeter. An alternating-current ammeter 
is provided to register amount of current in main generator output. 
Range of the ammeter is from zero to 30 amperes. 



e. Frequency Meter. 

(1) A frequency meter is provided to measure the number of 
cycles per second. 

(2) On the Unit M5, the frequency meter is a 10-reed instrument. 
A 5-reed unit is used on the M6. 
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INSTRUMENTS AND GAGES 

31. SPECIFICATIONS, 

a. Oil Pressure Gage. 



Make Stewart-Warner 

Model 444029 

Range 0 to 50 lb 



b. Direct-current Ammeter. 

Make 

Model 

Range 

c. Alternating-current Voltmeter. 

Make 

Model 

Range 

d. Alternating-current Ammeter. 

Make 

Model 

Range 

e. Frequency Meter. 

Make 

Model 

Range (M5) 

Reeds (M5) 

Reeds (M6) 



Stewart-Warner 

440021 

— 30 to — )- 30 amp 

Triplett 

332 J.P. 

0 to 150 volts 

Triplett 

332 J.P. 

0 to 30 amp 

Triplett 

372 

48 to 52 and 58 to 62 cycles 

10 

5 



32. TROUBLE SHOOTING. 

a. Fails to Register. 

Possible Cause 

Defective connection to instru- 
ment. 

Defective mechanism. 

b. Registers Incorrectly. 

Out of adjustment. 

Defective connection to instru- 
ment. 

Defective mechanism. 



Possible Remedy 

Repair connection. 

Replace mechanism or instru- 
ment. 

Adjust or replace instrument. 
Repair connection. 

Replace mechanism or instru- 
ment. 



33. OIL PRESSURE GAGE. 



a. Removal of Oil Pressure Gage (fig. 59). 

WRENCH, open-end, 3 /s-in. WRENCH, open-end, Vi -in. 

(1) Disconnect oil pressure gage line from oil gage ( Vz-in. open- 
end wrench). 
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